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FROM AN ORIGINAL ETCHING BY ERNEST D. ROTH 


McGILL UNIVERSITY FACULTY OF MEDICINE, MONTREAL—This great 
medical school, alma mater of many noted physicians and specialists, 
was founded in 1823 as the Montreal Medical Institute and became 
McGill University Faculty of Medicine in 1829. Here Sir William Osler 
gained undying fame as a brilliant teacher of physiological pathology. 
McGill has an excellent medical museum and the finest medical library 
in Canada. 


is a constant, continuous and never ending process to 

members of the medical profession. New knowledge 
is sought as assiduously by the eminent and successful surgeonas by the humblest 
medical students. Through the discovery and presentation of new information 
regarding sutures and their use, Davis & Geck, Inc. seeks to perform a service 
of ever increasing value to the surgical world. In the following pages, some 
phases of this work, as well as certain aspects of D&G’s production and 
quality control methods, are outlined briefly. 


Tue employment of 


Operative incisions 


Yound Dis 


AN IMPORTANT ADVANCE IN THE TECHNIC OF SUTURING 


sions have not found 


wide acceptance be- 


which offer maximal 


cause they necessitate 


assurance against su- 


cutting across mus- 


tures pulling through 


the tissues eliminates 


cles in which sutures 


hold poorly and al- 


one of the principal 


most invariably cause 


1. For gall bladder, common duct, head of pancreas. 


causes of wound dis- 2. Resection of stomach, transverse colon. 


tissue necrosis. 


3. Resection of ascending colon, cecum, right sided 


ruption and lessens lesions. 


In the new technic 


4. Descending colon, spleen and left sided lesions. 


the possibilityof post- 5. appendectomy. 
operative herniation. 

Sutures hold most securely if the con- 
nective tissues within the wound are ap- 
proximated in such a manner that the 
sutures must pull against the fibres within 
these layers. This necessitates cutting the 
connective tissues parallel to the direction 
of their fibres which, in the anterior 
abdominal wall, is usually best accom- 


plished through a transverse initial skin 


incision. 


In the past, transverse abdominal inci- 


6. Pelvic surgery, resection of sigmoid. 


of suturing transverse 
incisions, no attempt 
is made to suture muscle—only the sur- 
rounding sheath. Approximation of the 
muscle edges is further aided by keeping 
the patient in a semi-reclining position 
with knees partially flexed. 

Because of the favorable results attend- 
ing increasing use of this technic, and the 
current interest in principles which may 
facilitate early ambulation, D&G will pre- 
sent a series illustrating the incisions, 


and methods of suturing them. 
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OBLIQUE OR TRANSVERSE INCISION FOR GALL BLADDER, 
COMMON DUCT, HEAD OF PANCREAS 


If the costal angle is narrow the incision is made 
two or three finger breadths below the right costal 
margin and parallel to it. It is made almost trans- 
versely if the angle is wide. The right rectus muscle 
is cut transversely. The left rectus muscle can also 
be cut if this exposure is needed. Each muscle 
contains one or two small arteries and veins of 
comparable size which require ligation. The lateral 
muscles are divided parallel to their fibres. The 
peritoneum and posterior sheath are incised in a 
direction parallel to their fibres. The falciform 
ligament is divided in the middle and usually 
contains a small vessel which requires ligation. 


The incision is closed by approximating the fal- 
ciform ligament first. Next the peritoneum and the 
posterior sheath are sutured with interrupted 
sutures. The posterior sheath is sutured separately 
in the region of the falciform ligament. The 
muscles are not sutured. The anterior rectus sheath 
is approximated with interrupted sutures. Size 000 
or 0O sutures can be used in both the posterior 
and anterior sheaths while slightly larger sizes can 
be used in the linea alba. Very fine sutures, 00000 
to 000, may be used in the subcutaneous fat if 
desired. Drains are placed at the lateral edge of 
the wound. 
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INTESTINAL SUTURES a 


The scope of this group of products adequately meets the 


varied requirements and preferences in a field of surgery se 


where accurate apposition and minimum trauma are of 


such great importance. 


ABSORBABLE SUTURES 
D&G CATGUT embodying as it does uni- 


formity of diameter, maximal tensile strength 
and compatibility with the tissues is pre- 
dominately the suture of choice in this as 
in other fields of surgery. Prepared in a full 
range of types and sizes, D&G Catgut is 
available in the following varieties... 


THERMO-FLEX catgut — Flexibility is the 
feature of this catgut. Ready for use as it 
comes from the tubes, THERMO-FLEX cat- 
gut does not require special preparation. 
Though of the non-boilable variety, it is 
sterilized by HEAT at temperatures exceeding 
the most rigid bacteriologic requirements. 


CLAUSTRO-THERMAL catgut is prepared by 
an exclusive D&G process wherein heat 
sterilization is carried out after the sutures 
are hermetically sealed in the glass tubes. 
The tubes may be boiled or autoclaved for 
asepticization of their outer surface. 


FINE-GAUGE catgut —In pioneering this 
product, D&G provided surgeons for the 
first time with an absorbable suture com- 
parable in diameter to the finer sizes of silk. 
Other features of D&G FINE-GAUGE cat- 
gut are exceptional strength, gradual uni- 
form absorption, virtual absence of reaction. 
Its use permits closer spacing of stitches to 


form a suture line of great strength with 
minimum trauma, more accurate apposition, 
better hemostasis and more rapid and com- 
plete structural consolidation. 


NON-ABSORBABLE SUTURES 


ANACAP SILK retains all the smoothness 
and flexibility of natural, untreated silk, yet 
new principles of fabrication make it handle 
more easily and tie more securely. Its non- 
capillarity is unaffected by boiling, auto- 
claving or by the action of tissue fluids, 
germicides or irrigating solutions. 


SURGILON — braided strands retaining the 
impermeability, smoothness and elasticity of 
the basic substance—nylon. D&G’s special 
processing imparts absolute non-capillarity, 
eliminates knot slippage and assures sta- 
bility and compatibility. 

COTTON SUTURES— made from selected cot- 
ton fabricated to produce maximum strength 
and smoothness. 


SUTURE NEEDLE COMBINATIONS 


All of the above materials are provided with 
swaged-on Atraumatic Needles to form a 
comprehensive group of suture needle com- 
binations developed in collaboration with 
recognized authorities in Gastro-Intestinal 


surgery. 


BROOKLYN, N. Y. 
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OTHER IODINES HAVE TO BE WITHDRAWN 


(1.21%) solution of re- Out of the untold number of cases in which Amend’s Solution has been used, 


genesis wr 4 not a single instance of adverse reaction or intolerability has been reported. 
in oO nic form. on- : 

pr Mh glycerin or al. | Amend’s Solution, though therapeutically equivalent to other iodines, is so 
cohol, Available on pre. _ well tolerated that it can be given safely, in continuation of therapy, when 
scription in 2 oz. bottles other iodine preparations had to be withdrawn because of toxic reaction. 
through all pharmacies. 

This established non-toxicity of Amend’s Solution is due to its unique 
iodoprotein molecule which breaks down slowly in the intestinal tract, giving 
up its iodine gradually in a sustained manner. There is none of the excessively 
rapid absorption of the iodides or Lugol’s, none of the resultant stormy 
variation in tissue iodine levels to which iodine intoxication is attributed. 

Amend’s Solution is SAFE, whenever iodine is indicated, and especially so 
in thyroid disease and before thyroidectomy. 


Shot. Leeming GE Gore. + 155 East 44th St., New York 17,N. Y. 
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@ The analgesic power of DEMEROL hydrochloride ranks 
between morphine and codeine, but carries with it con- 
siderably less risk of addiction. The majority of patients do 
not acquire tolerance. The incidence of euphoria produced 
by DEMEROL hydrochloride, in the presence of pain, is 
only 10 per cent. Furthermore, respiratory depression from 
DEMEROL hydrochloride is very uncommon, and the drug 


has no constipating effect. 
Spasmolylic and sedative action 


In addition to its marked analgesic potency, DEMEROL 
hydrochloride possesses spasmolytic action similar to that 


of atropine and papaverine, as well as mild sedative effects. 
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TRADEMARK REG. U. Es PAT. OFF, & CANADA 
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BRAND OF MEPERIDINE HYDROCHLORIDE 
(ISONIPECAINE) 


ANALGESIC SPASMOLYTIC SEDATIVE 


SUBJECT TO REGULATIONS OF THE FEDERAL BUREAU OF NARCOTICS 


PHARMACEUTICALS OF MERIT FOR THE PHYSICIAN e NEW YORK 13, N. ¥. © WINDSOR, ONT. 


| | | 
| 
| 
| 
Hinlhrop Chemical Company, Ine. 


The American Journal of Surgery, Inc. 


Reg U. S. Pat. Off., Nov. 3. 1936 


New Serizs xviii Contents - April, 1945 Numser ONE 


Intrasternal Infusions in Obstetrical Hemorrhage. . . . .M.D. Schnall and R. J. Heffernan 
Simplified Procedure for the Treatment of Impassable Urethral Strictures and 

Rupture of the Urethra. . . . . « « Thomas-E. Gibson 
Two-stage Mammaplasty in Relation to Blood Jacques W. Maliniac 
Renal Ectopia. A Study of Twenty-three Cases . . . . . Earl F. Nation 
Hemorrhoidectomy by Incision and Dissection . Captain Philip H. Rakov 
. . .... . Mark J. Brockbank and Lt. Col. Joe R. Floyd 
Dicumarol in Surgery . on De Witt C. Daughtry 
Epigastric Hernia. An Improved Method . . . Edgar F. Berman 
Tube Feeding. . Frank H. Kidd, Jr. and Vesta Odell 
Joint Aspiration. A Simple Method  .Captain David Goldberg 
Inversion of the Appendiceal Stump. An Improved . . Joseph J. Stratte 


Case Reports 


True Oxycephaly with Syndactylism. Case Report . . . . . . Bernard N. E. Cohn 


Air Embolism in Obstetrics and Gynecology . ._. .. . William F. Finn 


Suppurative Typhoid Spine Perforating into the Bronchus. Case Report 
E. K. Johnson 


Massive Delayed Hemorrhage Following Traumatic Rupture of Spleen as a Com- 
plication of Full Term Pregnancy. . Carl Ireneus, Jr., Benson F. Deardorff and Gil Ehlers 


Chemotherapy in Frostbite. Case Report . William Y. Lee 
Spastic Calcaneocavus Foot Deformity . a . Major Adolph A. Schmier 
Duodenal Atresia in the Newborn. Case Report. . . W. C. Sumner and Kenneth A. Morris 
Solitary Cyst of the Kidney. Case Report. . . . . . Dawid Kershner and Leon N. Kessler 


Bookshelf Browsing 


Physiology of the Unshod and Shod Foot with an Evolutionary History of Footgear . S. F. Stewart 


General Information on Page 4 Advertising Index on 3rd cover 


3 
44 
49 
55 
67 
73 
77 
80 
84 
87 
89 
91 
93 
100 
103 
113 
116 
120 
124 
127 


General Information 


does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY, INC. 


T:: AMERICAN JOURNAL OF SURGERY 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF SURGERY is Copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author’s 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript, in alpha- 
betical order, and not in footnotes. Each 
reference should include the following infor- 
mation in the order indicated: Name of 
author with initials; title of article; name of 
periodical; volume, page and year. The 
following may be used as a model: 
Puanegur, Louis E. Indications and technique. 
Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 
his manuscript. 


The subscription price of THz AMERICAN JOURNAL oF SurR- 
GERY, is $10.00 per year in advance in the United States; 
$15.00 in Canada; and $12.00 in foreign countries. Current 
single numbers $2.00. All Special Numbers $4.00. Prices for 
such back numbers as are available will be quoted on 
request. 
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To ensure restful sleep, physicians have learned, through years of 


gratifying clinical experience, to rely on Allonal, the Roche hypnotic-analgesic. 
Its effect takes place smoothly and gently yet with sufficient forcefulness to 
insure the desired sedation and analgesia. Moreover, the use of Allonal is 
seldom accompanied by “hangover.” A dose of 1 or 2 Allonal tablets—and the 
patient drops off into calm, refreshing sleep of normal duration which is fol- 
lowed by a bright, clear-headed awakening. Allonal assures the patient of a 
good night's rest. Allonal is available in boxes of 12 and 50 for your prescription. 


HOFFMANN-LA ROCHE, INC., ROCHE PARK, NUTLEY 10, N. J. 
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BARD-PARKER 
FORMALDEHYDE GERMICIDE 


provides both high germicidal and 
sporicidal potency plus budget- 
saving instrument protection 
against rust or corrosive damage 


Keen cutting edges and delicate steel instruments 
may be safely immersed for any desired period 
without injurious effect upon their inherent pre- 
cision qualities. This feature becomes doubly 
important at a time when replacement stocks are 
at a premium. 


As asepsis is the primary objective... knife 
biades covered with a dried blood contamination 
of Staph. aureus are consistently disinfected 
within 2 minutes. Its sporicidal properties are 
equally important. Within 1 hour the spores of 
B. anthrasis, and within 4 hours the spores of 
Cl. welchii are destroyed. Even the extremely re- 
sistant spores of Cl. tetani are killed within 18 
hours. To insure the destruction of all forms of 
pathogenes, instruments should be continuously 
immersed in the Solution for at least 18 hours. 


Ask your dealer 
PARKER, WHITE & HEYL, INC. 


Danbury, Connecticut 
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SEARCH . . .TO ESTABLISH A FINE BALANCE 


A MARGIN OF SAFETY 


Makes a Geter 100 


Scott Inclined Plane —the most modern equipment for testing 


the tensile strength of sutures 


An army with munpower reserves can 
deal heavier blows than the fighting 
force that must keep every man on 
active duty. 


The suture with an unused reservoir 
of the tensile strength required for sutur- 
ing, affords the surgeon greater scope 
and freedom than the strand that may 
break at a crucial moment. 


Curity Catgut Suture—selected, proc- 
essed and tested for the severest tensile 
strength requirements—gives that extra 
margin of safety which means peace of 
mind for thesurgeon. Inlaboratory tests 
of seven suture materials, Curity Cat- 
gut has been found to possess a tensile 
strength surpassed only by steel wire. 


Curity Suture Laboratories 


Division of The Kendall Company, Chicago 16 


OF NECESSARY CHARACTERISTICS 


Rest assured, then, when you suture 
with Curity Catgut, it will meet 
your utmost requirements for tensile 
strength—with a comfortable margin 
to spare. 


Laboratory Tests for Tensile Strength of These 
7 Suture Materials Show ONLY Steel Wire 
to Be Stronger Than Curity Catgut. 


TESTED MATERIALS POUNDS PER SQ. IN. 


Cusity: CAIGUD 60,000 


Curity 
SUTURES 
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The fastest growing new suture 
material in Surgical History 


@ Now available in plentiful supply for civilian use, Ethicon Tantalum 
Sutures are being used in a wide variety of closures as surgeons become 
familiar with the handling qualities of this new metallic element. 

Investigators report tantalum to be inert, non-corrosive and non- 
electroactive. It produces minimal tissue reaction. It has high tensile 
strength, exceptional malleability and is impermeable. 

Ethicon Tantalum Sutures are used and tied in same manner as 
other non-absorbable sutures. Sizes 6-0, 5-0, 4-0, swaged to stainless 
steel eyeless Atraloc needles. 

ORDER FROM YOUR SURGICAL DEALER 


ETHICON 
ETHICON SUTURE LABORATORIES 


DIVISION OF JOHNSON & JOHNSON, NEW BRUNSWICK, N. J. 
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Never before has one table offered the combined 


THE AMERICAN ‘ advantages afforded by this highly regarded 
ALBEE-COMPER i equipment for open or closed fracture and ortho- 


pedic operations. 


FRACTURE TABLE 1 Fully maneuverable with Floor-lock and Trendel- 


enberg 4. Mechanically-operated Lateral Tilt a 
pr ovides all 3 desired Hydraulic Height-control a. Adjustable Table-tops 
features « « « for easy application of plaster casts 44 Overhead 
Frame, mounted on mechanically controlled hoist 
for Davis hyper-extension, Sayre Suspension, etc. 


1 SURGICAL OPERATING 


2 TRACTION 


3 RADIOGRAPHIC AND 
OROSCOPIC FACILITIES 


FLU 


DESIGNERS AND MANUFACTURERS OF SURGICAL STERILIZERS, TABLES AND LIGHTS 
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ROGER ANDERSON 
NEW CLAVICLE SUSPENSION SPLINT 


@ The lateral supporting thin aluminum plates can be 
bent to fit the individual patient, thereby providing a 
firm base on both sides. 


@ Suspension, lateral and posterior positioning assured. 


Arm attachment 
converts it into an 
‘ abduction splint 
Permits movement 
of arm 


@ Reduction is maintained 
by the rubber hammock @ Light and 
especially molded to con- comfortable 
form to the contour of ' 
the axilla. 


@ All adjustments made on 
anatomical centers. 


@ Same splint is used for right or left side. 


@ Buckles and straps are permanently attached. 
To facilitate application, the end of each strap 
is colored to correspond to its mating buckle. 


@ No part of the splint presses on the spine to 
interfere with sleeping. Humerus traction unit, easily 
@ Well padded with foam rubber (washable). adjustable, with coil spring, 
supplies positive means for 
@ Designed to conform to the contour of the either skin or skeletal 
breast. traction. 


PLEASE SEND ME THE CLAVICLE SUSPENSION SPLINT IN THE SIZES CHECKED 


$24.00 ARM ATTACHMENT. $15.25 TRACTION UNIT $5.50 
27.50 [] ARM ATTACHMENT 17.50 CJ TRACTION UNIT 
27.50 ARM ATTACHMENT 17.50 TRACTION UNIT... 6.50 
Prices F.O.B. Seattle 


The TOWER COMPANY, Inc. 


Manufacturing and Research Specialists in Fracture Equipment 
HOME OFFICE: 1008 Western Avenue, Seattle 4, Washington — MAin 4443 


SURGICAL DISTRIBUTORS, Inc., Representatives 


120 S. La Salle Bldg., Chicago 3, Illinois — 38 Park Row, New York 7 


Watch for Tower's new FRACTURE TABLE 
___which will appear in these ads in the future 
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CHILD SIZE__........... 
MEDIUM 
LARGE SIZE _.......... 


PLANETARIUM PROJECTOR...a remark- 
able optical device developed by Zeiss... 
which exhibits impressively, and with the 
full illusion of reality, movements of the 


heavenly bodies on an overhead dome. 


FECTION 
CY in its field... 


PLANETARIUM PROJECTOR .. . installed in 21 planetaria throughout the world . . . is uni- 
versally recognized as the most perfect mechanism yet devised for the popularization of 
astronomical knowledge. So, too, in the field of surgery . . . SKLAR products have been the 
symbol of perfection with the medical profession for more than half a century. SKLAR has 
never compromised with quality . . . either in materials or workmanship. Over 50 years’ 
specialization on surgical products has brought SKLAR a wealth of knowledge which has 
enabled it to meet the profession’s most exacting demands. All this explains why the 
J. SKLAR MANUFACTURING COMPANY is today the leader in a highly specialized indus- 
try. ALL SKLAR products are sold only through accredited surgical supply distributors. 


A catalog of Sklar Stain- 
less Steel instruments will 
be provided on request. LONG ISLAND CITY,N. Y. 


DE LEE'S INTERNAL PELVIMETER STAINLESS STEEL 
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PENICILLIN 


The ever-increasing mass 


production of Penicillin is 
bringing Medicine closer and 
closer to the day when this 
potent antibiotic will be freely 
available for the treatment of 
many diseases which in the 
pasr have defied therapeutic 
measures. 

To make that day an early 
tomorrow, CHEPLIN LABO- 
RATORIES is devoting its 
peak production efforts. 


CHEPLIN 


LABORATORIES INC. | SYRACUSE I, NEW YORK 


19% 
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AUJUSTAGILITY 


VITALLIUM APPLIANCES MAY BE SAFELY 
CONTOURED TO FIT THE BONE 


64 LIUM 


yITAL 


y 


W TRADE MARK REG. U. S. PAT, OFF, 


These Sherman-type Vitallium plates, bent and twisted in extreme excess of 


"operative requirements, demonstrate the toughness and adaptability of the alloy. 


ITH bending irons, Vitallium _ tissue. They have an unequalled his- 
i... plates may be safely con- tory of successful operative perform- 
toured to fit the bone and still retain —_ance and are used for fracture fixation, 
adequate strength to maintain rigid arthroplasty, arthrodesis, bone and 
fracture fixation. Vitallium Surgical cartilage replacement and_ internal 
Appliances are passive in vivo and _ duct, vein and artery repair. All Vital- 


completely tolerated by bone and _ lium bone plates are X-ray inspected. 


ORDER THROUGH YOUR DEALER 


AUSTENAL LABORATORIES, INC. 


NEW YORK Y. CHICAGO 2, 
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YALE-LOK NEEDLES 
with NEW HUBER POINT 


1, Reduce Pain — Closed bevel 
insures a sharp cutting edge which 
pierces skin with no tearing action. 


2, Reduce Trauma — Tissue dis- 
turbance is minimized as the lateral 
opening is out of the path of pene- 
tration. This eliminates cutting of 
tissue plugs. 


3, Reduce Seepage—The elasticity 
of the skin and tissue will more 
quickly close the opening made by 
the Huber Point, than 
that of a regular point. 


Why is this the OUTSTANDING 
COMBINATION for HYPODERMIC USE? 


B-D PRODUCTS 


Made for the Profession 


YALE-LOK SYRINGES 
with METAL LOCKING TIP 


1, Eliminate Tip Breakage — 
Strong glass tip, protected by 
permanently attached metal nee- 
dle-locking device, overcomes 
breaking, chipping or crushing of 
tips. 

2, Prevent Needle Slipping or 
Jamming — The metal tip on B-D 
Yale-Lok Syringes locks on a B-D 
Yale-Lok Needle, or twists it off, 
with a half turn 


3, Permit Easier Injection of 
Viscous Fluids Due to Larger 
Tip Opening — danger of back- 
flow is consequently 
minimized. 


Specify B-D Yale-Lok Needles with Huber Point and B-D 
Yale-Lok Syringes — when ordering Hypodermic Equipment. 


Becton, Dickinson « Co., RUTHERFORD,N.J. 
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A recent survey was made to learn what specific characteristics sur- 
geons sought in a dermal suture. It was disclosed that the six most essential qualities 
were: (1) softness and pliability for ease of handling; (2) easy removal without pain; 
(3) non-adherence to skin; (4) absence of cracking or fraying—no wound disruption 
or breakage when knots are tied; (5) ease in tying and non-slippage of knots; 
(G6) tolerance by tissue with freedom from tissue reaction and wound infection. 


The Champion Dermal Suture meets these specifications. In fact, it is the only 
dermal suture that embodies all of these specific advantages. It is made of the finest 
quality raw silk—braided, treated and coated by the exclusive 

Gudebrod process — under the most rigid 

laboratory control. 


The Champion Dermal Suture is ideally adapted 
for all forms of skin closure, including the finest 
plastic suturing. With a fine diameter, it leaves 

a minimum of scar tissue. For buried suturing, 
eminent surgeons the world over have 

experienced the outstanding advantages of 
Champion-Paré Silk Sutures made of the finest 
Serum-Proof Silk. Free operating lengths of either 
type of suture will be sent on request. 


MANY SURGEONS NOW PREFER THE MINTRAUMATIC SUTURE — NEEDLE SWAGED TO END OF A SINGLE STRAND. WRITE FOR INFORMATION, 
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-inslip-s 
boxes. Et! 
—net adverti«: 


AWALK at the vownt oF 


“Certainly the place . . . to attack the metabolism of bacterial growth. . . 1s In 
the locality where that growth occurs.”{ 


Whites 


Chewing even one pleasantly-flavored tablet for one-half to one hour: 


1 produces a high salivary concentration of therapeutically active sulfathiazole 

averaging 70 mg. per cent... 

y) that is maintained in prolonged contact with oropharyngeal areas reached too 
transiently by other measures of topical chemotherapy (troches and lozenges, 
powders for insufflation, solutions and suspensions for gargles and irrigation) 
for optimal antisepsis . . . 
yet relatively negligible amounts of the drug are ingested and consequently 
blood levels for the most part are too low to be quantitatively measurable. 


INDICATIONS: acute tonsillitis and pharyngitis; septic sore throat; infectious 
gingivitis and stomatitis caused by sulfonamide-susceptible micro-organisms; Vin- 
cent’s disease. Also indicated in the prevention of local infection secondary to oral 
and pharyngeal surgery. 

DOSAGE: one or two tablets chewed for % to | hour at intervals of 1 to 4 hours 
depending on severity of condition. 


*A PRODUCT OF WHITE LABORATORIES, INC. 


Pharmaceutical Manufacturers 
NEWARK 7, N. J. 


tFenton, Ralph A.: “Local Use of Sulfathiazole in Otolaryngologic Practice”, Arch. Otolaryng., 37:491, 1943. 
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Closure of the Dura 
following Brain Surgery 
Stitches readily and 
quickly placed with 
new (smaller) model 
A-11 Singer Surgical 
Stitching Instrument, 
Note absence of loose 
ends and complete vis- 
ibility of suture area 


Goat the 


signed especially for 
PLACED FASTER AND EASIER tr do 
Extended use by outstanding surgeons —in operative work 
on the brain, for example —has shown the greater facility 
with which sutures may be placed by means of the Singer 
Surgical Stitching Instrument, and the considerable time 


it helps to save. 


Indeed, for all surgical work, this ingenious suturing 
instrument (available in both “standard” size, and the 
smaller “A-11" model) affords almost unlimited versatility 
to suit the particular stitch requirements of each case. It 
utilizes needles from the smallest practicable in surgery 
to the largest—employs any suturing material (which it 
feeds from a continuous spool supply) and need not 
leave the surgeon's hand during the entire suturing phase. 


A fully illustrated brochure tells the whole story. Use the 


coupon for your copy. 


SI N G E R SURGICAL STITCHING INSTRUMENT 


—vnites needle, holder, suture supply, and severing edge in 
one self-contained instrument, sterilizable as a complete unit. 


Copyright U.S.A. 1945 by the Singer Menvtacturing Company. All Rights Reserved for All Countries. 


SINGER SEWING MACHINE CO. 


SURGICAL STITCHING INSTRUMENT DIVISION A-45 
149 BROADWAY, NEW YORK 6, N. Y. ; 


Without obligation, please send copy of illustrated brochure. D ¥ : your convenience in 
requesting your copy 


—the coupon is for 


Name 


din of descriptive brochure 


City 
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Physicians, surgeons and others en- 
gaged in medical research have, in 
recent years, employed various 
Fiberglas materials experimentally 
and have found them uniquely 
fitted for certain uses. 

For example, Fiberglas cloth 
(ECC-11-108) was used to help 
measure the protein loss in the exu- 
date from surface burns. As illus- 
trated, the Fiberglas cloth was 
placed next to the burned skin of a 
12-year-old Negro girl. It is the 
first layer of a bandage devised to 
collect the exudate in order accu- 
rately to measure nitrogen loss from 
the burned skin surface. The pa- 
tient was admitted to a Detroit hos- 
pital in January, 1944. The burn, 
caused by hot water, involved about 
12 per cent of the body surface. 
“The burn healed rapidly,” says the 


of Fiberglas’ in Wadicine 


report in Surgery, “and the amount 
of nitrogen lost in the exudate 
from the burned area diminished as 
healing progressed.” 

This method of determining the 
magnitude of the protein loss from 
the burned surface gives physicians 
a comprehensive picture of the 
metabolic upset for the first time 
and thus will permit improved re- 
placement therapy. 

Fiberglas is glass in fiber or fila- 
ment form. Glass textile fibers, 
ranging in diameter from four ten- 
thousandths of an inch to less than 
two ten-thousandths of an inch are 
formed into yarns which are woven 
into a wide variety of textiles. 

Fiberglas is an inorganic, non- 
toxic, nonallergenic, nonsensitizing 
and chemically stable substance 
which produces no harmful effect 
upon human tissue. It is pliable 
and possesses great tensile strength. 
It has high dimensional stability, 
resists high temperatures, steam, 
corrosive fumes and acids (except 
hydrofluoric). Fiberglas is nonhy- 
groscopic and noninflammable. It is 
easily sterilized and_ resterilized, 
and in a special form is radio- 


paque. 


FIBERGLAS 


*T,M. Reg. U.S, Pat. Off. 


It is the policy of Owens-Corning Fiber- 
glas Corporation to supply samples of 
Fiberglas in any available form to quali- 
fied persons engaged in research. The 
new brochure describing such other 
pioneering uses of Fiberglas as: 


¢ Tracer Threads in Surgical Sponges 
¢ Experimental Surgical Sutures 

¢ Culture of Microorganisms 

* Blood Plasma Filters 

Air-borne Bacteria Control 

¢ Pollen and Dust Control 

¢ Penicillin Production 


¢ Insulation of Autoclavable Closed 
Motors 


¢ Fiberglas-Plastic Artificial Limbs 


... may suggest ways in which Fiberglas 
can help solve other problems. Ask your 
secretary to send for your copy today. 
Write Owens-Corning Fiberglas Cor- 
poration, 2026 Nicholas Building, 
Toledo 1, Ohio. 
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PHOSPHALJEL 
“SPECIALIST™ 


... IN PEPTIC ULCER 


PHOSPHALJEL 


REG. U. S, PAT. OFF. 


eMuminum Phosphate Gel 


CONTAINING 4% ALUMINUM PHOSPHATE 


Wyeth 


WYETH INCORPORATED PHILADELPHIA 3 * PENNA. 
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The threat of postsurgical anemia 
is an ever-present hazard even today 
when blood loss is usually insignif- 
icant and infection is prevented and 
controlled by potent antibiotics. 
Anemia, by producing anorexia, 
reduction of gastric acidity and im- 
pairment of the sense of well-being, 
tends to reduce food intake and 
thus is apt to promote debilitating 


deficiencies at the very time when 
nutrition is so essential. 

The routine use of Heptuna, pre- 
and postoperatively, prevents or 
corrects postsurgical anemia by 
providing adequate amounts of 
readily utilizable iron, the fat-sol- 
uble vitamins A and D, and the 
B complex vitamins (partly derived 
from liver concentrate and yeast). 


J. B. ROERIG & COMPANY 
536 Lake Shore Drive °* Chicago 11, Illinois 


Each Capsule Contains: 


500 micrograms 


together with liver concentrate (vitamin fraction) de- 
rived from 4 grams of fresh liver and dried brewers’ yeast. 


| A 4 


a ROERIG 


21 


| | : 


TO COMBAT CIRCULATORY COLLAPSE 
IN SURGICAL PATIENTS 


\(a its prolonged pressor action, Neo-Synephrine is often effective 


in preventing and treating circulatory collapse which may occur with spinal 


or inhalation anesthesia. Its usefulness is enhanced by its relative freedom 


from cardiac and central nervous system stimulation. 


eo- synephrine 


HYD TDE 


LAEVO-.a@-HY DROXY-B-METHYLAMINO.3-HY DROXY-ETHYLBENZENE HYDROCHLORIDE 


VASOPRESSOR ACTION 


FOR 


viston 


DETROIT 31, MICHIGAN 


% sterile solution in 1 cc. 
cc. rubber-capped vials 
mg. per cc. 


NEW YORK « KANSAS CITY ¢ SAN FRANCISCO «+ WINDSOR, ONTARIO 


FACTS ABOUT NEO-SYNEPHRINE STERILE SOLUTION - 


SUSTAINED VASOPRESSOR EFFECT... 
marked rise in blood pressure lasts 
fifteen to thirty minutes or longer. 


UNDIMINISHED effectiveness even 
after repeated administration. 


FREEDOM from cardiac stimulation 


and nervous excitation. Often useful 
where other pressor agents are con- 
traindicated . . . Neo-Synephrine is a 
pressor drug of choice during com- 
bined continuous spinal and cyclo- 
propane anesthesia.* 


*Rochberg,S.: Anesth.& Analg. 22:174,1943. 


INDICATED in prevention and treat- 
ment of circulatory depression, es- 
pecially in shock-like states, during 
spinal or inhalation anesthesia. 


DOSAGE: Average subcutaneous or 
intramuscular dose is 0.3—0.5 cc. 


FURTHER. FACTS AND SAMPLES WILL BE GLADLY SENT ON REQUEST 


TRADE MARK NEO-SYNEPHRINE—REG. U S. PAT OFF. 
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A new aid in abdominal surgery — 
Intocostrin, a physiologically stand- 
ardized extract of curare— produces 
immediate and profound muscular re- 
laxation. Abdominal operations espe- 
cially are facilitated because of the 
relaxation induced and the retraction 
of the gut. 

Intocostrin facilitates both surgical 
manipulations and closure, Greater 
relaxation is obtained with less and 


lighter anesthesia. Postoperative com- 
plications and the need for postanes- 
thetic nursing care may be greatly 
reduced. Administered intravenously, 
Intocostrin has been used to advan- 
tage in conjunction with cyclopro- 
pane, ether, nitrous oxide, ethylene 
and sodium pentothal. Only known 
complication: an easily controlled res- 
piratory depression. Only known con- 
traindication: myasthenia gravis. 


TRADEMARK 


Address, Professional Service Depart- 


SQUIBB 


MANUFACTURING 


ment, 745 Fifth Avenue, New York 22. 


CHEMISTS TO THE MEDICAL PROFESSION SINCE I858 
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BIOLOGICALS, BIOCHEMICALS, PHARMACEUTICALS FOR THE MEDICAL PROFESSION 


NATIONAL 


DRUG COMPANY 
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Moreand more physicians are proving the value of the allan- 
toin-sulfanilamide combination in a hydrophilic ointment for 
use in daily practice as well as in controlled clinical trials. 

Allantomide ointment is available for immediate use. It is 
easily applied with spatula after the usual technique of de- 
bridement. It does not cake nor stain. It is odorless and does 
not form a thick eschar to inhibit motion. Being water- 
miscible, the active agents in the specially developed non- 
greasy base are made available to mix with the aqueous 
secretions. 

Indications: external ulcers, infected wounds or burns 
and chronic pyogenic infections of the skin, susceptible to 
the action of sulfanilamide. Write for literature. The Na- 
tional Drug Company, Dept. B, Philadelphia 44, Pa. 


OINTMENT 


(2% allantoin, 10% sulfanilamide in a non-greasy, water-miscible base) 


QTHER ALLANTOMIDE PREPARATIONS: Allantomide Vaginal Cream 
Allantomide Liquid with Ephedrine * Sulfonamets ¢ Allantomide Film 


BI BLioGRAPHY 
1. veal. j. R- and 4. veal, Kiepser: R 
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TESTED ON 18,000 SURGICAL CASES* 
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CEEPRYN 


Brand of Cetylpyridinium Chloride 


The value of an antiseptic is de- 
termined by its ability to destroy 
bacteria effectively, yet leave the 
tissues unharmed. 


Ceepryn—new non-mercurial ger- 
micide—employed in 18,000 surgical 
cases over a three-year period, has 
demonstrated effectiveness with toler- 
ance.‘During this time there has been 
observed no irritation ...’’* 


Described as “the closest approach 
to the ideal cutaneous disinfectant that 
we have been able to find”’...‘‘Ceepryn 
seems to be of particular value 


because of its combination of high 
germicidal activity and detergence.’’* 


CEEPRYN 


The Surgeon's Antiseptic 
POTENT - DETERGENT - NEGLIGIBLE TOXICITY 


Ceepryn is available as: 
Ceepryn Concentrated Solution 10.56%—for 
preparing solutions and tinctures of any desired 
strength—180 cc., gallons. 
Ceepryn Tincture 1:200 (Tinted)—4 oz., pints, 
gallons. 
Ceepryn Tincture 1:500 (Tinted and Untinted) 
—4 oz., pints, gallons. 
Ceepryn Aqueous Solution 1:1000—pints, 
gallons. 

Write for literature and reprint 


*Kramer, G. B., and Sedwitz, S. H.: Ceepryn: clinical and bacteri- 
ological studies, Am. J. Surg. 63:240-245 (Feb.) 1944 


Trademark ‘‘Ceepryn” 
Reg. U. S. Pat. Off. 


» 
+ 
4 
 * THE WM. S. MERRELL COMPANY - CINCINNATI, U A. 


“.-etf the individual is depressed...” 


.. if the individual is depressed 
or anhedonic... you can change 
his attitude... by physical means 
just as surely as you can change 
his digestion by distressing thought 
...In other words, drugs and 
physical therapeutics are just as 
much psychic agents as good advice 
and analysis and must be used 
together with these latter agents 
of cure.”’ 


Myerson, A.—Anhedonia— 
Am. J. Psychiat., July, 1922. 


When this was written—in 1922—the 
only stimulant drugs employed in the 
treatment of simple depression were of 


limited effectiveness. 


Only in the last decade has there been 
available—in Benzedrine Sulfate—a 
therapeutic weapon capable of allevi- 
ating depression, overcoming “chronic 
fatigue” and breaking the vicious circle 


of anhedonia. 


BENZEDRINE 
SULFATE TABLETS 


(racemic amphetamine sulfate) 


SMITH, KLINE & FRENCH LABORATORIES, PHILADELPHIA, PA, 
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PRIODAX*, beta- (4-hydroxy-3, 5-diiodopheny!)- 
alpha-phenyl-propionic acid, is available in envelopes 
of six tablets, in boxes of I, 5, 25 and 100 envelopes. 
SCHERING CORPORATION 
Bloomfield, New Jersey 


COPYRIGHT 1948 BY SCHERING CORPORATION *Trade-Mark Reg. U.S. Pat. Of 


js not 4 phenolphtha 
lein derivative: 

is well tolerated less likely t© 
produce gastro-intestina! disorders 
yomiting. and 
is simple to administer 
a sing’ dose of tablets 
js sufficient. 
4 ace 4 avoids the possibility 
pro yor clear, depen” fusing intestinal sha 
able © olecystograms cause it 1S absorbe 
contains 51.5 per cent from the sma | intestine - 
jodine, sufficient tO if anys reaching the 
duce adequate shadow colon. 
density- 
does not require com: 
licated di jmen 


HEN an infectious process in itself constitutes the cause for surgery, or 

when infection presents a complicating involvement, the administra- 
tion of penicillin—before surgery is undertaken as well as postoperatively 
—in many instances lessens the surgical risk and improves the otherwise 
grave prognosis. In postsurgical infections it has frequently proved life- 
saving. An increasing number of published reports indicates that penicillin 
should be used, in adequate dosage, in a wide range of such conditions. 


In acute infection without suppuration 
acute infection with suppuration, an 
chronic infection involving bone, penicil- 
lin was found useful both preoperatively 
and postoperatively to control the infec- 
tion, when used in conjunction with 
surgical drainage and other essential ther- 
apeutic measures. 

Ferrer, J. M., Jr.: The Role of Penicillin 

in the Management of Infection, J. Bone 

& Joint Surg. 26:522 (July) 1944. 


e 

Five thousand units of penicillin every 4 
hours for 10 days after adequate surgical 
drainage produced complete cure in 
osteomyelitis secondary to acute frontal 
sinusitis. X-rays taken one year later 
showed no evidence of osteomyelitis and 
revealed new bone growth. 


Brody, B. S.: Osteomyelitis of the Skull, 
J. Connecticut M. Soc. 8:421 (July) 1944. 
The efficacy of penicillin in 440 cases of 
surgical infections is reviewed. The con- 
tinuous intravenous administration of 60,- 
000 to 150,000 units per day in patients 
with complicating staphylococcic bac- 

teremia was usually fol- 
lowed by sufficient im- 
provement to permit 
indicated surgery. 


In localized infections in serous cavities, 
such as empyema and suppurative arthritis, 
a frequent aspiration of the cavity and the 
daily injection of 10,000 to 25,000 units 
of penicillin sterilized the cavity when the 
organisms encountered were penicillin 
sensitive. In pulmonary suppuration, pen- 
icillin improved the preoperative condition 
and reduced the incidence of postoper- 
ative infection. 

Lockwood, J. S.; White, W. L., and Mur- 

phy, F. D.: The Use of Penicillin in Sur- 

gical Infections, Ann. Surg. 120:311 (Sept.) 

1944. 

Conditions of interest to the traumatic 
surgeon, in which penicillin is of value: 
sepsis following attempted abortion, peri- 
tonitis following operation for a ruptured 
appendix, empyema, suppurating joints, 
sinus tracts, osteomyelitis, infected wounds, 
surface wounds and burns, deep wounds, 
cellulitis, infections of the hand, cavernous 
sinus thrombosis and infected thrombo- 
phlebitis, gas gangrene and compound 
fractures. 

The value of early local and systemic 
penicillin and the necessity for indicated 


* surgery are emphasized. 


Priest, W. S.: Penicillin Therapy, Am. J. 
Surg. 67:280 (Feb.) 1945. 


Ps 


The Penicillin-C.S.C. Reporter, presenting 
comprehensive abstracts of the world litera- 
ture on penicillin, is periodically mailed to 
every physicion. {f your copies have not 
been reaching you, please notify us. 
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PENICILLIN-C.S.C. 


Four important features merit 
the physician’s preference of 
Penicillin-C.S.C., not only in 
the hospital but for office prac- 
tice and administration in the 
patient’s home as well. 


Penicillin-C. 8. C. is bac- 
teriologically and biologically 
assayed to assure stated po- 
tency, purity, sterility, and 
nontoxicity, including freedom 
from fever-inducing pyrogens. 


The state of purification 
reached in Penicillin-C.S.C., 
indicated by the notably small 
amount of substance required 
to present 100,000 Oxford 


PHARMACEUTICAL DIVISION 


Units, minimizes occurrence 
of the untoward reactions at- 
tributed by many investigators 
to inadequate purification. 


The large monthly produc- 
tion, now 800,000 rubber-stop- 
pered, aluminum-sealed, 
serum-type vials of 100,000 
Oxford Units each, and nation- 
wide distribution make Pen- 
icillin-C.S.C. promptly avail- 
able in any section of the 
United States. 


The reasonable price of Pen- 
icillin-C.S.C. places this life- 
saving drug within the reach 
of virtually every patient. 


(OMMERCIAL SOLVENTS 


Corporation 
17 East 42nd Street 


For administration in the physician's 
office or the patient's home, the Peni- 
cillin-C.S.C. Combination Package 
provides o vial of pyrogen-free, ster- 
ile physiologic salt solution (20 ce.) 
and a vial of penicillin sodium 
(100,000 Oxford Units). 


New York 17, N. Y. 
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Iron-deficiency anemia is a factor to be considered in 
pre and postoperative conditions. Hence, we suggest 
that you prescribe Copperin routinely for a period 
preceding and following surgery. Copperin stimu- 
lates the hematopoietic system—provides material 
for replacement of hemoglobin—increases the red 
blood cell count. 


Because in Copperin iron ammonium citrate is com- 
bined with the catalyst copper sulphate, there is a 
greater utilization of the iron by the system. For this 
reason the iron content per capsule is purposely 
small—32 Mgm. As there is no stomach irritation or 
constipating effect from Copperin, it is exceptionally 
well adapted to routine use. In two strengths: 
Copperin ‘‘A’’ for adults; Copperin ‘‘B”’ for children. 


Liberal professional samples gladly sent on request 


MYRON L. WALKER COMPANY, Inc. 


Mount Vernon New York 
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PENICILLIN SODIUM 


100,000 Oxford Units 
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@ Rigidity is achieved in this light, strong cast by utilizing 
the simple mechanical principle of the cantilever bridge. 

“Specialist” Bandages, reinforced with “Specialist” 
Splints at points of greatest stress, provide maximum cast 
strength with minimum consumption of time and material. 


ORDER FROM YOUR DEALER 


NEW BRUNSWICK, WN. J. CHICAGO, 


*Trade Mark registered U. S. Pat. Off. 


| PLASTER-OF-PARIS 


BANDAGES AND SPLINTS 


HARD-COATED - NON-DUSTING - QUICK-SATURATING 
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Editorial 


THE ARMED SERVICES AND MEDICAL EDUCATION 


N a paper read at the Conference on 
Medical Education in Chicago and 
published in the Journal of the A. M. 

A., February 16, 1918, Major Horace D. 
Arnold,! m.r.c., U. S. Army, suggested it 
would be possible to give three terms in 
twelve months, instead of two terms, as 
was the rule, in our medical schools, 
without any material detriment to the 
course of instruction. Dr. Arnold said, 
“The desirability of the general idea of 
speeding up medical education, without 
sacrifice of its quality, has the approval 
of the Surgeon-General.”’ 

In the June 1, 1918, number of the same 
journal, Dr. George Dock,” of St. Louis, 
replied to this suggestion for an accelerated 
medical course by saying the idea did not 
catch on .. . ‘““There was very little dis- 
cussion over this novel plan. Many of those 
who spoke left the main subject and dilated 
on the waste of time in vacations by teach- 
ers and students, the extravagance of 
empty class rooms, etc. . . . ” In another 
part of his paper Dr. Dock continued, “All 
agree ... that the present standard in 
medical education must be kept up, and 
that no concession should be made to those 

1 Horace D. ARNOLD, M.R.c., U.S.A., Washington, 


D. C. Medical education, medical interns and the war. 


J. A. M. A., 70: 45, 1918. 
2 GeorcE Dock, M.p., St. Louis. All year medical 
study and the education of medical officers. J..A. M. A.., 


70: 1595, 1918. 


who raise the specious plea of war need to 
lower the standards of entrance and of 
graduation.” Instead of lowering medical 
standards and jamming ill prepared men 
through a medical mill Dr. Dock offered the 
following suggestion: “‘Let the colleges 
retain their present terms until a better 
plan can be adopted. Send all medical 
students, about the middle of June, to 
camps of instruction and keep them there 
until a week or two before the fall term. 
In the first summer let the training be 
physical and military . . . In the second 
summer put the men in hospitals at train- 
ing camps. Continue exercise, and train 
in the work of hospital orderlies, so as 
better to treat others... Part of the 
‘paper work’ could be learned at this time. 
. . . In the third year, also in hospitals, as 
assistants, the more medical duties as well 
as ‘paper work’ could be finished... . 
At the end of the intern year (they pro- 
posed to permit interns one year of train- 
ing) the young medical officer could at 
once take up his work, and be physically, 
militarily and medically much more useful 
than he is now.”’ 

We were told that due to the objections 
raised by Dr. Dock and other medical 
gentlemen interested in this subject, the 
three year medical education plan fell by 
the wayside. Dr. Dock’s plan to train 
future medical officers during their vaca- 
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tions was not accepted. From what we 
have heard and read concerning present 
day medical education, It is too bad some- 
one early in this war did not exhume the 
papers and discussions on this subject 
published during the last war, and study 
them in a critical light. For, many physi- 
cians, especially those dealing with medical 
students or interested in medical education, 
believe that great harm, unnecessary harm, 
has been and is being done by the present 
hurry-up system or method of turning out 
poorly trained young men in medicine. 

Dr. Evarts A. Graham in a recent issue 
of The Saturday Evening Post (January 
27, 1945) wrote a pertinent and timely 
article on this topic, ““Have the Armed 
Services Crippled Medical Education?” 
Because of his prominence and _ high 
standing in the profession one must give 
serious consideration to the many facts 
Dr. Graham presents in his thesis. We 
wish we could publish his article in toto. 
We hope most of our readers read it. At 
best we can only quote Dr. Graham in 
part and skim the highlights. 

Dr. Graham opens his article by stating 
that although much has been said regard- 
ing our unpreparedness before Pearl Har- 
bor, “‘In at least one respect, however, we 
were very well prepared. We had the 
largest group of the most splendidly 
educated medical specialists in our whole 
history. Thousands of these highly trained 
professional men were at once ready for 
mobilization and use by the armed forces. 

. They came immediately into the 
war, bringing the most up-to-date methods 
and techniques for the prevention of 
disease and for the treatment of the sick 
and wounded. . . . The professional work 
done by these medical officers has been 
extravagantly praised by many of the 
writers for the popular magazines and 
by the Surgeon General of the Army, Maj. 
Gen. Norman T. Kirk.” We are told that 
go per cent of the wounded who reach the 
hospitals are saved. 

All this is no surprise to those in the 
know. To those who have been engaged 
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in medical education it has been only 
what was expected. The thing that sur- 
prises most people is the fact that the 
Army and Navy “have adopted policies 
which have already effectively prevented 
our medical schools and hospitals from 
continuing the supply of trained doctors 
for the armed services. The public 
is too much inclined to think that the 
performance of medicine on the battle 
fronts has been due to the newer drugs 
and to the use of blood plasma . . . but 
valuable as these things are, they do not 
deserve the credit. Nor could any miracle 
gadgets in themselves achieve a _ record 
such as has been accomplished. It is the 
splendid civilian professional training in 
the various specialities of medical practice 
which is responsible.” 

The Surgeon General of the Army said, 
“The thing that’s saving lives is surgery— 
surgery—surgery—plus plenty of blood 
plasma, penicillin and the sulfa drugs, and 
the fact that the whole setup was so well 
planned in advance.” 

Dr. Graham asks why it happened that 
these well trained medical officers were 
available to the Army and Navy imme- 
diately after our entrance into the war. 
He gave the answers: He traced the history 
and growth of medicine since the turn of 
the century. Medical education changed. 
The proprietary and fly-by-night medical 
schools closed forever. The educational] 
requirements prior to beginning the study 
of medicine were raised. One had to have 
had at least two years of college work, 
mostly in the basic sciences before he was 
eligible to study medicine. The American 
College of Surgeons, founded in 1913, went 
about the business of grading hospitals 
and required minimum standards for 
recognition by the College, to the end that 
the intern would have a place for adequate 
or superior training. ‘Other branches of 
medical practice have organized for simi- 
lar purposes . . . Under the auspices of 
the American Medical Association, fifteen 
specialty boards have been created, repre- 
senting practically all the recognized spe- 
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cialties in medical practice.” In this way 
young physicians in recent years have been 
of a well trained highly efficient order. 
In other words, they knew their “‘stuff.” 

With this in mind Dr. Graham observes: 
“One might suppose that a plan that has 
been demonstrated to be effective in the 
preparation of medical officers would be 
allowed to continue in order to supply re- 
placements of the same caliber. But in- 
stead, it has been scrapped by the War and 
Navy departments. Paradoxical as it 
seems, the program which probably sup- 
plied the best prepared officers of any 
group of the civilian population to enter 
immediately into wartime activities has 
been destroyed, although we are con- 
stantly told that the end of the war ts by 
no means in sight. ... At the present 


time, every physically fit male medical 
student is destined to become a medical 
officer in either the Army or Navy. 
Despite the fact that laymen in the War 
and Navy departments who have no 
expert knowledge of medical education 


have specified what the premedical course 
shall be, and have caused the reduction of 
the faculties of the medical schools by 
about 40 per cent and the streamlining 
of the course, the undergraduates are 
receiving fairly good instruction, although 
not nearly so good as in the prewar days.”’ 

A directive was issued on April 3, 1943, 
that “‘after July 1, 1943, the total number 
of residents permitted for the hospitals of 
the United States shall not exceed 50 per 
cent of the number of residents on duty in 
the hospitals on July 15, 1940.”’ No excep- 
tion was made, . . . all hospitals were in 
the ‘“‘same basket,” the little country 
institution and the large teaching hospital 
connected with a medical school. It was 
further decreed that “The internship shall 
be reduced to nine months. One third of 
the interns who hold commissions in the 
Army and Navy may be deferred for nine 
months (10th to 18th months). One half 
of this number or one sixth of the total 
number of commissioned interns may be 
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deferred for an additional nine months 
(1gth to 27th months).” 

This has since become known as the 
“9-9-9 plan.” 

The time tried and _ successful plan 
found to be efficient in producing well 
trained physicians and surgeons has been 
destroyed. The nine months’ internship 
must be a rotating one. One had to divide 
during the nine months the following 
specialities . . . medicine, surgery, obstet- 
rics, gynecology, psychiatry, dermatology, 
ear, nose and throat, pediatrics, and so on 
and on. As Dr. Graham observes, ‘‘Not 
enough of any of these subjects could be 
learned in that way to be dignified by the 
word ‘smattering.’ 

We are told that about two-thirds of all 
male interns (about 4,000) will enter 
active military service. Most of these men 
will have had at best but a few months 
experience in surgery. We read, “The 
Army lives by its tables of organization. 
Early in this war, we were told that it 
would need 6.5 medical officers for every 
1000 men. This ratio was determined in 
time of peace, when only a small Army 
was contemplated. It was extravagant 
even then, but when an Army of 8,000,000 
and a Navy of 2,500,000 were contem- 
plated, it meant that 68,250 medical 
officers would have to be found, practically 
all from civil life—approximately 42 per 
cent of all the living graduates of medical 
schools, whether in active practice or not. 
It is a well known American characteristic 
that we react with almost hysterical 
violence to an emergency. The general 
philosophy of those responsible for this 
policy seems to be, “Better have a lot of 
poorly trained medical officers than fewer 
well trained ones.”’ 

Then Dr. Graham asks us to stick to cold 
statistics so we can see why a demand by 
the armed services for more than 40 per 
cent of the doctors of the country may be 
termed extravagant. 

“The war casualties announced through 
November 7, 1944, comprise 88,000 Army 
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117,000 since the beginning of the war. 
By calculation from figures of the United 
States Public Health Service, there were 
from the beginning of 1942 through Octo- 
ber, 1944, no fewer than 3,802,000 deaths— 
approximately thirty-two civilian deaths 
for each fatality in the services. Though 
this ratio is apt to diminish, civilian deaths 
will probably always be very much greater 
in number. Yet approximately only one 
half of the doctors were left for the home 
front. 

When one compares only the number of 
deaths from accidents at home with those 
in the armed forces from combat, one finds, 
again on the basis of United States Public 
Health reports, that even the deaths from 
accidental causes in the United States, 
which are somewhat similar to war injuries, 
have been two and one half-times greater 
than those from combat. 

What about the hundreds of thousands 
of seriously ill patients who are constantly 
in the civilian hospitals? The Army is 
proud of its record of low incidence of ill- 
ness. Yet the Army medical officers have 
the finest physical specimens of young man- 
hood in the country to deal with. Mortality 
from illness in that group should be lower 
than in any other. Moreover, they do not 
have to deal in any significant numbers 
with the greatest killers of all the causes of 
death—namely, heart disease, cancer and 
apoplexy, because, in general, those dis- 
eases occur after middle age. Also, in 1943 
alone, there were approximately 2,500,000 
births in this country. This represents a 
medical service almost exclusively handled 
by civilian doctors.” 

We are told that the British, the 
Australian and the Canadian armies have 
about half the number of officers per a 
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given number of soldiers of our Army 
“and there is universal testimony that the 
sick and wounded in those armies have 
received excellent attention . . . We have 
been spending our capital. It would be 
more precise to say that we have blown it 
in all at once.” 

Dr. Graham concludes his article: “‘The 
future of American medicine requires a 
realistic approach to the needs of the 
Army and Navy, as well as the home front, 
for doctors—and not slapdash doctors, but 
doctors trained in the thorough manner 
which has given to American civilian and 
military medicine a leading position in 
the world.” 

We feel sorry for the lads in Army and 
Navy uniforms we see studying medicine 
these days. We feel sorry for them now; we 
feel sorry for them when they will become 
Officers in the Medical Corps working 
alongside of men a little older who were 
properly trained; and we _ shudder to 
think of them when the war is over and 
they return to civilian practice and life. 

Dr. Graham intimates that laymen in the 
Army and Navy have been responsible for 
all this chaos in medical education, but we 
have heard it told [always off the record] 
that the blame can also be directed to 
some of the big high-hats in the profession 
who seem to be able to give the answers 
even before they knew the figures. Any 
way you look at it the three-year wonders 
in medicine who have graduated and will 
graduate will comprise the most poorly 
educated and trained group of many, many 
decades. 

The other day we were told by the 
assistant dean of a medical school that the 
Army requires 2,000 more physicians, and 


the Navy must have 8,000 more. 
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N 1757, exactly ninety years after the 
death of William Harvey, William 
Hunter, older brother of John Hunter, 

first described arteriovenous aneurysm. Up 

through the years there appears to have 
been a fairly well sustained interest in 
trauma to and surgery of the vascular sys- 
tem. Each war has served to add a special 
impetus or boost to this interest. This was 
notably true of World War I, and is cer- 
tainly true of the present war. The annals 
of medical and surgical literature have been 
enriched by many fine articles and reports 
upon the subject of vascular surgery, par- 

ticularly during the last quarter of a 

century. At this very time, indeed, it is the 

rule rather than the exception to find an 
article on vascular surgery in practically 
any surgical periodical one may pick up. 

A review of the literature on any subject 
preliminary to the preparation of a paper 
will usually do two things: First, it will add 
immeasurably to one’s store of knowledge, 
and, second, it will reveal that a whole- 
some difference of opinion has prevailed 
upon various points in the minds of those 
who have individually contributed to that 
literature. 

Prior to the entry of the United States 
into the current war, my personal experi- 
ence with the management of vascular 
injuries had been practically nil. To date 
my experience comprises the handling of 
thirty cases in which arterial and arterio- 
venous trauma constituted the paramount 
disability. 

It seems that when one comes to write 
upon a medical or surgical subject, whether 
his stimulus belongs to the category of 
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inspiration or provocation or whether he 
is Just naturally possessed with a furor 
scribendi, there is a more or less generally 
accepted method of approach preliminary 
to the follow-through, all of which may be 
summed up in the one word—orthodox. 
Thus, having selected a title, a brief com- 
ment may be made by way of defining just 
what is supposed to be implied by that 
title and so, since my title is “Surgical 
Management of Vascular Trauma,” it 
would appear right and proper to amplify 
this idea further by stating that I propose 
in the main, or primarily, to discuss 
traumatic arteriovenous fistulas or aneu- 
rysms, with some reference to etiology and 
to the symptoms and to the local and semi- 
local manifestations and to the systemic 
phenomena produced by these lesions, and 
lastly I shall come to a consideration of 
their surgical management. Such reference 
as I shall make to arterial trauma or acci- 
dent per se will be secondary and for the 
sake of adding a little variety. 

Suflice it, therefore, to say that in gen- 
eral arteriovenous aneurysms comprise two 
classes: first, true, and second, false; and 
since traumatic aneurysms belong entirely 
to the second class, the first, so far as this 
discussion is concerned, may be dismissed. 

False aneurysms or aneurysm spurum 
occur usually as a result of direct injury, 
such as bullet, shell fragment, or stab 
wounds. One exception is the carotid 
cavernous sinus fistula, which may be 
caused indirectly by a fractured skull. The 
peculiar anatomy of the region makes this 
possible. This is the only place in the body 
where an artery is surrounded by a vein, 
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as has been pointed out by Penick.' We 
have in our series had one case probably 
belonging in the category with carotid 
cavernous sinus fistula. If the artery and 
vein communicate directly, such a short 
circuiting is classed asan aneurysmal varix 
or Potts aneurysm. If there is an inter- 
vening sac, a varicose aneurysm Is said to 
exist. The time interval between the inflic- 
tion or acquisition of a wound and the 
development of an aneurysm varies from 
immediately to weeks or even months. 
Pathogenesis. The genesis and subse- 
quent development of an arteriovenous 
fistula appears to be based upon fairly 
simple principles and will depend to some 
extent upon the character of the original 
wound. If, for example, a bullet or piercing 
instrument passes between an artery or 
vein lying in close proximity to each other, 
a nick in both vessels may result in the 
immediate shunting of the arterial blood 
into the vein, with very little extraneous 
hemorrhage and hematoma formation. In 
the majority of cases, however, there Is 
spillage of a variable amount of blood, with 
a consequent hematoma which may be 
very well delineated by the surrounding 
structures or, on the other hand, this 
hematoma may extend along fascial planes 
or dissect into the soft tissues until it 
attains a considerable size. In any event, 
when the spread is ultimately arrested, a 
process of absorption and organization 
ensues and with the laying down of fibro- 
blasts and connective tissue, a retaining 
wall or sac is formed. As time goes on this 
sac becomes lined with the same type of 
endothelium as constitutes the intima of 
the artery and its structure acquires a 
tough, elastic quality. Depending upon the 
resistance of the surrounding structures 
and also upon the nature of the break of 
the vessel walls, this sac can assume a 
variety of shapes. It may be single and 
symmetrical or it may be very asym- 
metrical and multilocular. Or there may 
be two more or less separate sacs, one 
communicating directly with the artery 
and the other with the vein. Numerous 
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collateral vessels usually communicate with 
the sac. 

Symptoms. The subjective symptoms 
related to an arteriovenous aneurysm are 
reasonably constant in quality although 
the degree of such symptoms will vary 
depending upon the location and size of 
the lesion and upon possible concomitant 
nerve involvement. Pain of a tingling or 
burning nature extending along the affected 
extremity and numbness and a coldness of 
the extremity are the more common sub- 
jective symptoms. 

Signs. The objective signs fall into two 
distinct classes: first, those elicited locally, 
and second, those regarded as systemic 
phenomena. Locally there are three classi- 
cal signs which when present are pathog- 
nomonic of an arteriovenous aneurysm. 
They are (1) pulsating tumor, (2) thrill, 
and (3) bruit. The pulsation, when present, 
is characteristically expansile in type and 
is indicative of the presence of a sac. 
When a simple fistula exists without an 
intervening sac, a pulsation may not be felt. 
The thrill is a sensation imparted to the 
palating hand and is similar in quality to 
that produced by a purring cat. A bruit is 
an auscultatory sign and has been likened 
by Moorhead? to the buzz of machinery, 
the droning of bees, the whirr of a bird in 
sudden flight or the humming of a top. 
All three of these signs reach their 
crescendo during systole. They may all be 
reduced or made to disappear entirely by 
pressure on the tumor or proximal to it, 
provided, of course, the tumor or fistula is 
accessible. Position may likewise change 
the intensity of these signs. Pressure over 
or proximal to the tumor will moreover 
produce a slowing of the pulse. This 
bradycardia was recognized and described 
in 1890 by Branham, an American surgeon, 
and is generally referred to as Branham’s 
sign, although at least one writer, Pratt,’ 
refers to this manifestation as Paré’s sign. 
Actually Nicaladoni is credited with having 
first described this finding in 1785. 

The systemic phenomena produced by 
an arteriovenous aneurysm are several and 
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a contemplation of their cause constitutes 
one of the most fascinating aspects of this 
subject. As would be perfectly natural to 
expect, the chief changes wrought by this 
vascular short circuit are reflected in the 
circulatory system. A basis for an appraisal 
of the extent the arteriovenous fistula is 
affecting the general circulation will be 
afforded by a study of these systemic 
manifestations. Moreover, such a study 
will reveal a close interrelationship among 
and between the various phenomena and 
the a priori sequence becomes readily 
apparent. 

To list these changes more in the order 
of their cause and effect relationship rather 
than in the order of their seriousness, we 
may as well begin with: 

1. An accelerated heart rate. This, it 
may very logically be assumed, is due, to 
express it rather metaphorically, to a 
physiological call on the part of the affected 
extremity or region for more and better 
blood. In response to this call the heart 
beats faster. 

2. Hand in hand with the accelerated 
heart rate and perhaps to some degree a 
consequence, the second systemic change 
presents itself, namely, that involving the 
blood pressure. The systolic pressure tends 
to become elevated and the diastolic to 
become lower, thus the pulse pressure is 
increased. 

3. This coincides with and both directly 
and indirectly explains and is explained by 
the third systemic change or an increase 
of the cardiac output with a decrease in 
the stroke output. 

4. An engorgement of the pulmonary 
vessels may be mentioned as No. 4 on the 
list of systemic manifestations or effects 
and the reason seems obvious. 

5. The venous pressure and circulating 
time are increased. The reason is again 
obvious. 

6. The demonstrability of an increased 
circulating blood volume has been claimed 
(Holman and Shen‘). This, however, was 
not confirmed by Reid and McGuire.’ In 
any event, no more than academic interest, 
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it would seem, need be attached to this 
latter pomt. However, that the several 
cardiovascular manifestations do lead to a 
very important consequence is inevitable 
and natural. 

7. This consequence is that of damage 
to the heart itself—cardiac dilation or 
hypertrophy. This, it can be said without 
reservation, is the most deleterious sys- 
temic effect, complication or sequel of 
arteriovenous fistulas. While usually re- 
garded as a late manifestation It may come 
on amazingly early. Mason et al.° reported 
an arteriovenous aneurysm which ended 
fatally on the fourth day following a stab 
wound in the supraclavicular fossa. The 
cause of death as revealed by clinical 
observation and autopsy was cardiac de- 
compensation. The explanation for damage 
to the heart can be found wrapped up in 
the several circulatory phenomena enumer- 
ated, though if reduced to simple terms the 
explanation may be said to be funda- 
mentally twofold: First, the shunting of 
arterial blood into venous channels through 
the fistulous opening leads to an overfilling 
and dilation of the right side of the heart. 
It follows naturally that the larger the 
opening, the larger the amount of blood 
shunted, the greater the overfill and the 
more rapid the dilatation. The second 
factor in cardiac hypertrophy (and actually 
this factor is more conducive to hyper- 
trophy than to a simple dilatation) is that 
of overwork (McGuire’). Because of the 
set of circumstances responsible for the 
accelerated rate, the elevated systolic pres- 
sure, the increase in the cardiac output, 
etc., the heart is laboring under difficulties 
and is working overtime day and night. 
Here again the size and location and 
duration of the fistula are important 
considerations. 

8. Early evidence of cardiac damage due 
to arteriovenous aneurysm can be detected 
by an electrocardiographic tracing. 

Semi-local Changes. Still related to the 
circulation but separate from the mani- 
festations involving the heart, certain 
changes occur locally or in the immediate 
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vicinity of an arteriovenous shunt. The 
most important of these changes is the 
establishment of a collateral circulation 
which in some instances is indeed striking. 
That the establishment of such a circula- 
tion is stimulated by the presence of a 
fistula far and above that which occurs 
following the ligation of the main trunk of 
an artery was pointed out by Dr. Mont 
Reid’ and is a well established fact. This 
in itself poses a phenomezion more amazing 
perhaps than any other associated with 
the whole subject of arteriovenous aneu- 
rysm or fistula. The most plausible ex- 
planation for this interesting truth is, so 
far as I have found in the literature, 
offered by Dr. Emile Holman‘ who refers 
to Dr. Reid’s early work. The most impor- 
tant factor, according to Holman, appears 
to involve the element of lessened resist- 
ance to the flow of blood in the area ad- 
jacent to and surrounding the site of the 
fistula. Normally considerable resistance is 
offered the flow of blood by the capillary 
bed through which it must pass. Because 
there is a fistula, the capillary bed is by- 
passed and the resistance to the flow of 
blood is lessened, and because the resist- 
ance Is lessened in the arterial tree a greater 
amount of blood is attracted to the site 
through all available channels including 
the collateral vessels. It is likened by 
Holman to an attempt at appeasement of 
the thirst of the fistula by an opening up 
of all avenues leading to it. This is particu- 
larly marked if the fistula is large. This 
lessened resistance and increased flow of 
blood incident to the abnormal communi- 
cation undoubtedly accounts for another 
extraordinary development and that is the 
dilatation of the artery distal to the fistula 
(Holman’). The proximal artery may also 
show thinning and dilatation and the size 
and length of the extremity may increase 
(Reid and McGuire’). The several latter 
factors are by no means constant and will 
depend in no small measure upon the dura- 
tion as well as the size of the fistula. 
Other variable manifestations contingent 
upon factors too obvious to warrant de- 
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tailed discussion are: (1) Venous stasis 
leading to marbling of the skin overlying 
the region of the fistula; (2) increasing 
varicosities; (3) trophic changes; (4) associ- 
ated nerve paralysis, and (5) limitation of 
joint motion. This is particularly prone to 
accompany a popliteal aneurysm and is 
almost always due to a concomitant injury 
to the joint or the peri-articular structures 
by the same agent which caused the aneu- 
rysm rather than to the presence of the 
aneurysm per se. 

Treatment. We now come to the phase 
of the subject about which most of the 
expressed difference of opinion exists, 
namely, the treatment. But before entering 
upon a discussion of the determinate or 
specific treatment of the aneurysm itself, 
it would seem fitting and timely to com- 
ment upon certain general principles which 
by reason of either an indirect or direct 
influence may very appreciably effect the 
complexion of the situation. 

1. In this category would come the 
treatment of shock in acute recently injured 
cases and mention is made of this for the 
sole purpose of calling attention to the fact 
that in shock the blood pressure is lowered 
and in vascular trauma ischemic gangrene 
is a prime threat. A lowered blood pressure 
and lowered temperature incident to shock 
tends further to predispose to tissue death 
in the involved extremity. Therefore, it is 
of especial importance to guard against 
and combat shock. 

2. Keep the patient warm. Warmth en- 
courages vasodilatation. Beware of hot 
water bottles and heat cradles. Impairment 
of circulation leads to increased vulner- 
ability of the part to heat or trauma from 
pressure. It is extremely easy to blister an 
extremity in which the threat of gangrene 
impends by the careless use of heat. It has 
been moreover contended that heat in- 
creases metabolism in an area the circula- 
tion of which is already incapable of 
meeting the local demand, therefore, on 
this score heat is bad. Cold causes vaso- 
constriction and so is that bad. In any 
event, common sense dictates warmth 
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within reason. Alcohol is a vasodilator and 
so predicated is sometimes prescribed. It 
will do no harm and may do good. 

3. The extremity should be kept elevated 
but not excessively so. The best height 
should be determined by the position of 
maximum comfort to the patient. This will 
usually be found at a level slightly lower 
than that of the heart. The extremity 
should be allowed to rest on soft pillows. 
Pressure or trophic ulcers are always a 
definite menace. 

4. It is a well established fact that injury 
to a large blood vessel is accompanied by a 
pronounced spasm, not only of the myured 
vessel but also of the associated collaterals. 
If it were not for this fact, death from 
hemorrhage would be far more common 
(Ochsner"). The sympathetic nervous sys- 
tem controls this spasm. An interruption 
of the sympathetic influence by either the 
injection of procaine or alcohol into the 
nerve chain or surgical section of its ganglia 
will eliminate and make such spasm im- 
possible. Based upon this concept, plus the 
repeated observation of actual and striking 
results, the interruption of the sympathetic 
nervous system by either injection or sec- 
tion has become an almost routine adjunct 
in the management of vascular trauma in 
some clinics, particularly that of Dr. Alton 
Ochsner of New Orleans. We have not 
resorted to section here but have employed 
injection of procaine in either cervical or 
lumbar sympathetics in a number of cases. 
There is no question as to the efficacy of 
this measure. 

5. The cessation of the arterial circulation 
will lead to dry gangrene. It is a cardinal 
surgical principle to keep dry gangrene 
dry, therefore, avoid wet dressings. 

6. The importance of the care of the local 
wound should not be overlooked. If it is 
infected, treat the infection according to 
sound surgical principles and do not at- 
tempt repair of an aneurysm until every 
evidence of infection has definitely subsided. 

7. When operating, employ the most me- 
ticulous aseptic technic. A successful out- 


Pugh—Vascular Trauma 


American Journal of Surgery 9 


come will depend upon the avoidance of 
sepsis as a first requisite. 

Upon reviewing the literature relative 
to the definitive treatment of arterio- 
venous aneurysm as it has appeared in the 
various surgical periodicals and upon con- 
sulting a number of text books, one must 
gain the impression that the fundamental 
concepts and doctrines preached vary, de- 
pending upon several factors, the chief 
among which are whether or not the author 
Is writing an article in conjunction with a 
series of patients he has personally treated 
and is reporting upon, or whether the 
author Is writing a text book or section 
thereof. 

Generally speaking, the author of the 
article which supplements the report of a 
group of cases will emphasize a single, clear- 
cut method which produced satisfactory 
results in his series. The author of the text 
book will describe a number of methods and 
will in all likelihood adopt a conservative 
or middle of the road attitude. On two 
points in particular it is startling to note 
how at variance is the concept laid down 


by several text book authors, with that of 
authors who report upon a large number of 
personally conducted cases. I refer in the 
first instance to the matter of ligatimg or 
not ligating the accompanying vein when 
a large artery is ligated. Hermann and 
Reid,'! for example, stress the importance 


of ligating the accompanying vein: “We 
cannot too strongly condemn the procedure 
of simple ligation of the involved artery 
at a point proximal to the fistula.” Reid and 
McGuire’ further amplify this contention: 

“An untold number of limbs have be- 
come gangrenous and have had to be am- 
putated because of the simple proximal 
ligation of the artery. It is far more danger- 
ous than the ligation of an artery for an 
arterial aneurysm for the shunt or spillway 
remains and there is no longer enough 
arterial force to push the blood beyond it.”’ 

Thorek?? stresses the importance of pre- 
serving the vein: “In important vessels, 
ligation of the vein carries with it the 
danger of gangrene, therefore preservation 
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of the vein in arteriovenous aneurysm plays 
a signal role.” 

The second matter about which a differ- 
ence of opinion is conspicuous entails a 
condemnation by some of quadruple liga- 
tion and excision of the sac (Warbasse and 
Smyth'*): “The vessels may be ligated 
above and below the sac and the sac ex- 
cised. This is usually an unnecessary 
amount of traumatism and Is rarely indi- 
cated. This quadruple ligation usually 
constitutes an unnecessary sacrifice of 
vessels and should when possible be substi- 
tuted by clamping the vessels, excising the 
sac and suturing the vessels from within.” 
Others, notably Moorhead,? Holman," 
Herrmann and Reid,!! and Waugh and 
Neel,'* have repeatedly stressed the appli- 
cability, the comparative simplicity, and 
the gratifying results obtained upon quad- 
ruple ligation and excision. 

The second factor which appears to have 
a bearing upon the prevailing trend in the 
management of arteriovenous aneurysm is 
the medical school which the author at- 
tended or section of the country or world 
wherein he has practiced. New Orleans, for 
example, has for long been thought of as 
an oracle on vascular surgery. This, of 
course, has been due to the great influence 
there of the illustrious Dr. Rudolph Matas. 
His proteges are many and in many re- 
spects are imbued with similar ideas, all 
emanating from Dr. Matas. In New Eng- 
land there is another school of thought not 
necessarily different but nevertheless sepa- 
rate, centered around Harvard and the 
Lahey Clinic. In New York and Phila- 
delphia there are in-between schools which 
can claim a number of great progenitors, 
including Dr. Moorhead and the immortal 
John Chalmers Da Costa. In the Midwest, 
Dr. Crile’s Clinic in Cleveland, the Mayo 
Clinic at Rochester and that of the late 
Dr. Mont Reid at Cincinnati, have for long 
radiated the highest surgical concepts to 
the four corners of the earth. On the west 
coast, I know of no one who has con- 
tributed more to the advancement and 
solidification of ideas relative to vascular 
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surgery than Dr. Emile Holman, late of 
Stanford University and now a captain in 
the Medical Corps of the United States 
Navy. For those who may still believe that 
the last word has not been spoken until 
Europe has been heard from, reference 
may be made to Paul Delbet of France. 
As long ago as 1889, when modern surgery 
was in its early infancy, Delbet, after 
having studied 695 cases of arteriovenous 
aneurysms, recommended that all indirect 
methods which at that time enjoyed great 
popularity be discarded, and that ligation 
and extirpation of the sac be substituted 
therefor. 

The third factor which will be seen to 
influence in no small measure the principles 
and practices advocated in the treatment 
of arteriovenous trauma will be contingent 
upon whether the proponent is a civil or 
military surgeon. If civil, the inclination 
will likely be toward conservatism and the 
more involved methods. If military, the 
inclination will be toward early oper- 
ation, a simple method and expeditious 
conclusions. 

The many surgical procedures which lend 
themselves to the treatment of the various 
types of arteriovenous aneurysms and 
fistulas have been repeatedly described in 
many surgical magazines, systems of sur- 
gery and text books, and for the purpose 
of this paper need not be reviewed. The 
essential objective is that the passage of 
blood from the artery to the vein through 
a fistula be completely and permanently 
prevented. 

Granted that a few arteriovenous fistulas 
and traumatic arterial aneurysms may 
disappear spontaneously or under some 
physicotherapeutic regimen such as Van- 
zetti’s method, certainly the great majority 
will not, and such conservatism is not 
likely to be compatible with the exigencies 
of the military service. On the other hand, 
too early surgical intervention is definitely 
fraught with risk. It must be agreed that a 
minimum of two or preferably three months 
must be allowed to elapse in order that the 
collateral circulation will tave had a 
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chance to develop. Undoubtedly this will 
require less time in young, vigorous men 
than in older individuals. 

There are certain methods of testing the 
collateral circulation published by Dr. 
Matas in the Journal of the American 
Medical Association many years ago, and 
are listed under Treatment of Aneurysms 
in Dr. Da Costa’s text book of Modern 
Surgery, Any of these or other methods 
may be employed. 

Suflice it in any event to say that in the 
series of twenty odd cases done at this 
hospital, not more than six months elapsed 
in any case (save one) and much less in 
several between the infliction of the wound 
and the operation for vascular trauma. 
A quadruple ligation with excision of the 
fistula was done in twenty cases of arterio- 
venous aneurysm. Paravertebral injection 
of the lumbar sympathetics or cervical 
sympathetics was employed in nineteen 
cases. There was no incident of gangrene 
of the extremity in nineteen cases. One 
case, however, (Case E.B.L.) promptly 
developed gangrene despite all efforts to 
forestall it and amputation of the leg above 
the knee was necessary. The arteriovenous 
fistula was of two and a half.years’ standing 
in this case. Certain extenuating circum- 
stances described in the case report un- 
doubtedly contributed to this tragedy. In 
one case of popliteal arteriovenous aneu- 
rysm in which the artery alone had been 
ligated, there was a grave threat of gan- 
grene, however, prompt ligation of the vein 
was followed by an immediate improve- 
ment of the circulation and gangrene was 
averted. In one patient in whom the 
axillary and axillary circumflex arteries 
had been severed by metal fragments, 
ligation of the arteries alone was promptly 
followed by a dry gangrene which later 
necessitated an amputation of the arm 
above the elbow. This case is exclusive of 
the series of twenty arteriovenous aneu- 
rysms above referred to, since in this in- 
stance the trauma involved only the large 
arteries. It is believed that this arm might 
have been saved if the axillary vein had 
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been ligated concurrently. This, of course, 
is purely speculative and it might be added 
here that a concomitant gross trauma of 
the surrounding soft tissues is an addi- 
tional predisposing factor to gangrene of 
the extremity below such trauma. This 
type of tissue damage obtained in the case 
in question. 

Recovery from such disability as could 
be ascribed to the arteriovenous aneurysm 
was complete in every case. All returned 
to full or limited duty, unless a sepa- 
rate and distinct additional encumbrance 
forbade. 

The experiences of those who have 
actually had occasion to deal first hand 
with an appreciable number of cases and 
certainly the experience of those who are 
today handling an increasing number inci- 
dent to the war tends more and more to 
substantiate the opinion shared heartily 
by this writer, that quadruple ligation and 
excision of the involved segment is the 
treatment par excellence for arteriovenous 
aneurysms or fistulas. However, that this 
procedure should not be resorted to with 
impunity and that the development of 
gangrene and the loss of a limb may 
supervene is a fact to which we can un- 
reservedly attest. 

The futility and disadvantage of using a 
tourniquet in the surgical management of 
arteriovenous aneurysms has been spoken 
of by a number of writers—Reid and Mc- 
Guire and others. Certainly in our experi- 
ence the control of bleeding even after a 
quadruple ligation has been done has at 
times been distinctly difficult. To obtain 
hemostasis so perfect as to permit detailed 
and methodical repair of these lesions has 
appeared impossible. 

In a recent article by Dr. Emile Holman"® 
three notable points have been stressed: 
One ts the feasibility of or advantage to be 
gained by resection of the clavicle when an 
operation upon the subclavian vessels is 
necessary. Another is the importance of 
gaining control of potentially dangerous 
hemorrhage by exposing and temporarily 
arresting the flow of blood through the 
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common and external iliac vessels when 
operating upon a lesion in the femoral area. 
A practical method of exposing the iliac 
vessels extraperitoneally is described by 
Dr. Holman. A third matter stressed in 
this article is the rationale for ligating the 
main artery just distal to an important 
collateral proximally and just proximal to 
an important collateral distally. In other 
words, the avoidance of dead ends or func- 
tionless segments is regarded as important. 

We have not resected the clavicle in any 
of our subclavian fistulas but we have ex- 
posed and placed slings of rubber dam 
tubing around the iliac vessels in four of 
our femoral aneurysms, and we have ob- 
served the principle of ligating near 
collaterals where this has been possible. 

The danger of ligating a large vessel in 
elderly patients with damaged hearts has 
been spoken of by Reid and McGuire’ and 
the advisability of gradually accustoming 
the heart to a permanent closure of the 
fistula by repeatedly occluding the vessel 
proximal to the fistula, by repeated digital 
compression, has been recommended. The 
preliminary ligation of the proximal vein 
or both proximal and distal veins Is ad- 
vantageous and is sometimes warranted. 

Two fatalities occurred in our series 
of arterial accidents and arteriovenous 
trauma; the first in an elderly patient who 
died of a pulmonary embolus after an 
embolectomy had been successfully per- 
formed on the first portion of his axillary 
artery, the second in an elderly patient 
who developed a rupture in a femoral 
artery with consequent large hematoma 
formation. In the latter case death ensued 
shortly after the ligation of the femoral 
artery proximal to the rupture. 

What about the re-establishment of con- 
tinuity of arteries by end-to-end anasto- 
mosis? It sounds good and looks all right 
in pictures, but the cases in which it could 
be even so much as attempted are few and 
far between. Those whom I regard as the 
best authorities on the subject of vascular 
surgery say, ‘Don’t try it; it won’t work.” 

Whether or not absorbable or non- 
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absorbable ligatures are used seems to 
make not a great deal of difference. Only 
one of our patients hemorrhaged second- 
arily. This occurred after one week in a 
patient in whom early operative interven- 
tion was regarded as imperative (due to 
pain and steady increase in the size of the 
hematoma), despite the known existence 
of infection and much soft tissue damage 
and death. Following secondary ligation 
and leaving the wound open, the patient 
went on to an uneventful recovery and 
has a good leg. 


CASE REPORTS 


Case 1. The patient, age twenty-one, was 
admitted October 11, 1942, with a lesion in the 
right popliteal area due to shell fragment 
wound. This had existed two months and was 
an arteriovenous fistula between the popliteal 
artery and vein. Principal symptoms and signs 
were: Expansile pulsation, thrill and bruit 
over the right popliteal area; irregular granu- 
lating wound of the right popliteal area. Motion 
of right knee was limited to 50 per cent of 
normal. Operation was performed on October 
28th. Treatment: Excision of the arteriovenous 
fistula with quadruple ligation was carried out 
and the patient was cured. 


Comments. This patient revealed readily 
demonstrable Branham’s sign, but there 
was no demonstrable cardiac enlargement. 
The patient received paravertebral injec- 
tions of his right lumbar sympathetics with 
striking results. Motion of right knee joint 
was gradually regained; however, full func- 
tion was not completely restored until 
approximately eight months had elapsed. 
He was discharged from the hospital well. 


Case ul. The patient, age fifty-two, was 
admitted Feb. 21, 1943, with a lesion in the 
right axilla, received from a high pressure 
test line explosion one hour previously. He 
had suffered a severance of the right axillary 
and right circumflex arteries. The principal 
symptoms and signs were terrific hemor- 
rhage from gaping wound of the right axilla. 
Operation was performed on Feb. 21, 1943, 
March 23rd, April 17th and May 13th. These 
consisted of (1) axillary circumflex and axillary 
artery ligated; (2) amputation above elbow; 
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(3) removal of metal fragment; (4) removal of 
metal fragment. The patient’s life was saved; 
however, amputation of the right arm above 
the elbow as a result of dry gangrene was 
necessary. 


Comments. Two factors may have con- 
tributed to the inevitable loss of this pa- 
tient’s arm: (1) severance of the axillary 
circumflex artery as well as the axillary 
artery may have fatally impaired the 
collateral circulation; (2) there was exten- 
sive and severe soft tissue damage about 
the right shoulder and axilla. This, aside 
from the vascular trauma, is distinctly 
conducive to failure of adequate circula- 
tion. In any event, it is believed that the 
chance of saving this arm would have been 
much better if the axillary vein had been 
ligated at the same time as the artery. 


Case ut. The patient, age twenty-one, 
admitted December 23, 1943, had a gunshot 
wound in the mid-section of the upper right 
arm. This had occurred three and _ one- 
half months before. It was an arteriovenous 
aneurysm of the brachial artery and vein. 

Examination at time of admission revealed 
complete paralysis of his median and ulnar 
nerves on the right. There was a loss of both 
motor and sensory senses. There was a mild 
causalgic burning of his right palm and anes- 
thesia in the area of the medial, anti-brachial 
cutaneous nerve on the right side. A pulsating 
tumor about the size of an English walnut was 
readily demonstrable in the mesial aspect near 
the mid-section of the right arm. A thrill 
and bruit characteristic of an arteriovenous 
aneurysm were readily elicited over this tumor. 
A positive Branham’s sign was readily demon- 
strable. X-ray revealed no evidence of cardiac 
enlargement. 

On March 4, 1944, an arteriovenous aneurysm 
was excised from his brachial vessels and quad- 
ruple ligation was done. Pains were taken to 
ligate the brachial artery just distal to the 
superior ulnar collateral proximally and just 
proximal to the inferior ulnar collateral distally. 
A neurolysis was done upon both median and 
ulnar nerves, both of which were densely 
involved in the scar tissue surrounding the 
aneurysm. The median nerve had been nicked 
to about its mid-diameter, the ulnar nerve was 
markedly narrowed. The continuity of both 


Pugh—Vascular Trauma 


American Journal of Surgery I 3 


trunks, however, was still intact. (Fig. 1.) The 
patient was cured. 


Comments. The wound healed by first 
intention and the circulation in the -hand 
and arm improved almost immediately. 
However, causalgic pains persisted in the 
hand. This responded in a most gratifying 
manner to the injection of the cervical 
sympathetics with 1 per cent procaine. 
Normal sensation and function were slowly 
returning to this man’s right hand and arm 
when he was returned to limited duty four 
months postoperatively. 


Case iv. The patient, age twenty-one, was 
admitted December 23, 1943, with a gunshot 
wound of the right femoral area. This was of 
two months duration. It involved an arterio- 
venous aneurysm between the right femoral 
artery and vein. Principal symptoms and 
signs were marked pulsation over the right 
femoral and inguinal area; loud bruit and pro- 
nounced thrill were also present over this area. 
The patient complained of numbness and a 
tired feeling in his right leg. 

On January 11, 1944, the abdomen was 
opened, right iliac artery and vein were 
exposed, and soft rubber slings were placed 
around these vessels as a safety precaution. 
Through a second incision below Poupart’s 
ligament, the femoral artery and vein were 
exposed and on arteriovenous aneurysm was 
demonstrated just distal to the profunda 
branch of the femoral artery and the junction 
of the saphenous vein with the femoral vein. 
The segment containing this aneurysm was 
excised and quadruple ligation was done. The 
patient was cured. 


Comments. Considerable bleeding was 
encountered from collaterals connected 
with the excised segment, despite the fact 
that the artery and vein were occluded 
with soft rubber slings proximal to the 
lesion. It was difficult in this case, as has 
been true of our entire series, to understand 
how bleeding is ever sufficiently controlled 
to permit definitive and detailed plastic 
repair of vessels at the site of an arterio- 
venous aneurysm. The circulation in this 
man’s leg appeared to improve immedi- 
ately following operation. He received 1 per 
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cent procaine injections of his right lumbar 
sympathetics daily for four days post- 
operatively. Postoperative convalescence 
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cles was noticeable upon walking. There was a 
well defined palpable mass in his popliteal area 
which pulsated and produced a pronounced 
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N2TERIOVENOUS NNEURYSM OF BRACHIAL 
VESSELS WITH INVOLVEMENT Of 
MEDIAN AND ULNAR NERVES 


Ulnar nerve 


Fic. 1. Arteriovenous aneurysm of brachial vessels treated by quad- 
ruple ligation and excision. Note nick in median nerve and thin- 
ning of ulnar nerve. 


was uneventful and two weeks following 
operation, the patient was up and around 
and experienced no symptoms other than 
moderate fatigability of his right leg. 
Chromic gut absorbable sutures were used 
throughout for ligation of large vessels in 
this case. 


Case v. This patient, age twenty-one, was 
admitted on December 23, 1943, with a gun- 
shot wound of the left popliteal area. Its 
duration was two months. It consisted of an 
arteriovenous aneurysm between the pop- 
liteal artery and vein. The chief symptom was 
that of numbness in his left leg from the knee 
down, also tingling and a feeling of coldness in 
his foot. He was unable to straighten his knee 
entirely, and undue fatigability of his calf mus- 
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thrill. Auscultation revealed a loud bruit. 
Here was a classical picture of an arteriovenous 
aneurysm. 

A quadruple ligation was done upon the pop- 
liteal vessels and the aneurysm was excised on 
January 18, 1944. A false aneurysmal sac the 
size of an English walnut was present. The 
usual surprising degree of bleeding from col- 
laterals attached to the sac accompanied this 
operation despite the fact that the artery and 
vein were ligated both proximally and distally 
before excision of the aneurysm was attempted. 
The patient was cured. 


Comments. The immediate improve- 
ment which followed this operative inter- 
vention was most gratifying. Twenty-day 
No. 2 chromic catgut was used for ligatures 
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on large vessels. This patient returned to 
duty symptom free. 


CasE vi. The patient, age twenty, was 
admitted December 23, 1943, with a gunshot 
wound of the right axilla received, two months 
previously. It consisted of an arterial aneurysm 
of the right axillary artery. 

At the time of admission there was a small, 
well healed bullet wound of entry in the 
anterior axillary fold and a somewhat larger 
but likewise well healed wound of exit in the 
posterior axillary fold. A pulsating tumor about 
the size of a hen’s egg was readiiy demonstrable 
in his right axilla, however, no thrill was per- 
ceptible nor could a bruit be heard. It was, 
therefore, considered likely that this was a 
simple false aneurysm, due to an interruption 
of continuity of the wall of the axillary artery 
and that a true arteriovenous fistula did not 
exist. At operation the right subclavian artery 
was ligated and divided at the triangle of 
election. 

The patient experienced immediate relief 
from the annoyance of the pulsation in his right 
axilla following operation and he thought 
he had more feeling in his hand and arm. 
How much of this was psychic ts, of course, 
conjectural. 


Comments. Neurological examination 
revealed lower brachial plexus paralysis 
(biceps, triceps, flexors and extensors of 
his arm, and all the hand muscles). The 
paralysis was worse distally, with com- 
plete wrist drop and total paralysis of all 
the finger movements. The median nerve 
function in the hand was more affected 
than the ulnar. Only slight atrophy of 
forearm muscles was present. There was 
sensory loss only in median nerve distribu- 
tion. The hand and finger nails were dry 
and scaly. It was considered conceivable 
that this man’s paralysis might be in part 
or wholly due to pressure of the aneurysm 
upon the nerve trunks in the axilla. How- 
ever, the paralysis of this patient’s arm 
and hand failed to improve appreciably 
following ligation of the aneurysm, al- 
though there was no further evidence of 
disturbance of circulation in this extremity 
and no evidence of recurrence of pulsation 
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in the axilla. The aneurysm, therefore, is 
considered to have been cured. 

As a means of correcting this patient’s 
wrist drop the flexor carpi radialis and the 
flexor carpi ulnaris were transferred from 
the volar to the dorsal aspect of the wrist. 
The flexor carpi radialis was hooked onto 
the long and short extensor and abductor 
muscles of the thumb, and the flexor carpi 
ulnaris was hooked on to the common 
extensors of the fingers. A good functional 
result was obtained. This patient was 
surveyed to limited duty. 


Case vil. This patient, age nineteen, was 
admitted December 23, 1943, with a gunshot 
wound in the right subclavian region, of two 
months’ duration. It was an arteriovenous 
aneurysm. Principal symptoms and signs were 
numbness and weakness of the entire right 
arm and hand; hyperesthesia and hyperalgesia 
present over the median nerve distribution. 
A pulsating aneurysm was plainly visible and 
palpable; a loud bruit and marked thrill were 
present in the right subclavian region mesial 
to the axilla. 

Treatment consisted of (1) right subclavian 
artery ligated; (2) quadruple ligation, axillary 
vessels—arteriovenous aneurysm of the first 
portion of the axillary vessels excised. The 
patient was cured. 


Comments. The right subclavian artery 
was ligated preliminarily through the tri- 
angle of election. The artery was divided 
between ligatures and nothing further in 
the way of surgery was done. Further 
surgery was contemplated, depending upon 
whether the circulation in the arm was 
improved or further impaired by this liga- 
tion. It was thought that this aneurysm 
might well be a traumatic arterial aneu- 
rysm rather than an arteriovenous fistula, 
and that simple ligation of the artery 
might suffice. The state of the circulation 
in his hand did not appear to be appreci- 
ably affected one way or the other. Cer- 
tainly it was not made worse. The bruit, 
thrill and pulsation disappeared and re- 
mained absent for about a week, when a 
slight thrill again became perceptible to 
the palpating hand. The subjective symp- 
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toms of pain, numbness and cold feeling 
largely disappeared from the patient’s arm 
and hand, temporarily. However, after 
about a week the whole symptom complex 
had become re-established. 

On. February 10, 1944, under general 
anesthesia, a well defined arteriovenous 
aneurysm of the first portion of the axillary 
vessels was exposed through a transverse 
incision just below the clavicle. The in- 
volved segment was excised and a quad- 
ruple ligation was done. A sac about the 
size of the distal phalanx of a man’s thumb 
was found extending inward and was 
densely adherent to the posterior cord of 
the brachial plexus and to the lateral and 
middle cords. The patient’s convalescence 
from this operation was uneventful, the 
subjective symptoms disappeared entirely 
from his arm and but for some inordinate 
fatigability, function of his arm had been 
completely restored within a month. He 
was discharged to duty well. 

Case vu. This patient, age nineteen, was 
admitted December 23, 1943, with a gunshot 
wound of the left popliteal area of three and 
one-half months’ duration. It consisted of an 
arteriovenous aneurysm of the popliteal vessels. 

The patient sustained a fractured left femur 
as a result of machine gunfire. His left leg was 
encased in a plaster of paris cast with hip spica 
which he was wearing at time of admission to 
this hospital. Upon removal of this cast, a 
pulsating, tumor-like mass the size of a lemon 
was readily apparent in the popliteal space. A 
characteristic thrill and bruit were unmistak- 
ably demonstrable. There was some dilatation 
of the superficial veins with marbling in the 
region of the knee. Pressure over the vessels of 
the leg proximal to the popliteal space produced 
a slowing of the pulse—a typical Branham’s 
sign. Chief subjective symptoms were a numb- 
ness and a tingling sensation in the left foot 
and leg. 

Quadruple ligation and excision of popliteal 
aneurysm were performed on March 4, 1944. 
The popliteal nerve was densely bound to the 
aneurysmal sac by fibrous adhesions. This 
nerve was carefully preserved intact. The 
patient was cured. 


Comments. The subjective symptoms 
promptly subsided following operation. 
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Paravertebral injection of the left lumbar 
sympathetics with 1 per cent procaine solu- 
tion was done daily for the first four post- 
operative days. The foot promptly assumed 
its normal color. This patient’s convales- 
cence was uneventful except for the fact 
that preternatural mobility at the site of 
the fracture of his femur increased, indi- 
cating a separation of the partially healed 
fragments. His leg was replaced in a cast 
and treatment of his fracture was resumed. 


Case 1x. The patient, age twenty-five, 
admitted April 1, 1944, suffered a knife wound 
in the posterior aspect of the leg, a short dis- 
tance below the popliteal space. This man is 
alleged to have fallen accidentally and plunged 
a boning knife through the upper extremity of 
the calf of his leg one hour before admission. 
There was a complete severance of the popliteal 
artery. The principal symptoms and signs were 
cyanosis, coldness, and pain in the left foot and 
leg. 

Treatment consisted of ligation of the bleed- 
ing vessels. Paravertebral 1 per cent procaine 
injections of his left lumbar sympathetics were 
begun the day of admission and were continued 
daily for one week. Intermittent use of a Pavex 
vacuum boot was begun on the day following 
admission and was continued for a period of 
ten days. Despite these measures, plus a num- 
ber of transfusions, his left foot remained cold 
and livid, then began to assume the classic 
appearance associated with gangrenous changes. 
A severe infection developed in his leg which re- 
quired incision and drainage. A markedly ele- 
vated temperature was definitely modified by 
the use of penicillin, however, the necessity for 
amputation became obvious. A guillotine type 
amputation was, therefore, done at the site of 
election, approximately six inches below the 
tibial tubercle. His convalescence following 
amputation was uneventful. The patient was 
cured but with loss of a leg. 


Comments. It is a well recognized fact 
that sudden interruption of continuity and 
ligation of the large vessels of an extremity 
is more conducive to gangrenous changes 
than the ligation of similar vessels for an 
arteriovenous fistula. However, in this case 
it was never known whether the popliteal 
vein was actually severed and ligated. It is 
considered likely that this was not the 
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case and that the chance of saving this leg 
would have been much better if the 
popliteal vein had been ligated concur- 
rently with the popliteal artery. The super- 
vention of a severe infection in the wound, 
moreover, contributed in an inestimable 
measure to the fatal impairment of circu- 
lation in this patient’s leg. 


Case x. This patient, age nineteen, was 
admitted to the hospital April 20, 1944, with a 
lesion of the right wrist. This wrist had been 
pierced by a piece of sharp wire one year 
previously, and the patient suffered with an 
aneurysm of the radial artery. 

About one month after sustaining a puncture 
wound of his wrist by a piece of wire, the patient 
noticed a small, pulsating mass over the radial 
artery. This gradually became larger for a few 
months and has been stationary for the past 
four to five months. Aside from a tight, un- 
comfortable feeling in his wrist and the aware- 
ness of a pulsation, the patient experienced no 
subjective symptoms. Examination revealed a 
well defined pulsating tumor, the size of an 
English walnut, on the volar aspect directly 
over the radial artery. 

Aneurysmorrhaphy was carried out on May 
13, 1944. The radial artery was exposed and a 
fusiform aneurysmal sac, the size of a small 
English walnut, was demonstrated. This sac 
was opened, redundant tissue was excised, and 
the continuity of the artery was preserved by 
reconstructive surgery. Atraumatic fine chromic 
gut was used as suture material. The aneurysm 
was cured. 


Comments. A weak radial pulse was 
palpable at the site of the aneurysm at the 
time of the patient’s discharge from the 
hospital one month following operation. 


Case x1. This patient, age eighteen, was 
admitted to the hospital August 17, 1944, with 
a congenital lesion of the right vertebral artery 
and vein. This had been present ever since 
patient could remember. There existed an 
arteriovenous fistula between the right verte- 
bral artery and vein. 

Principal symptoms and signs were pulsation, 
thrill and bruit, in the right occipital region. 
This patient has experienced tinnitus in the 
right ear, and a buzzing sensation in his head 
along with occipital headache for a period of 
years. 
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Treatment on August 29th consisted of 
excision of the segment containing the 
arteriovenous fistula, with quadruple ligation 
of vessels. The patient was cured and symp- 
toms of headache, tinnitus, and buzzing were 
all relieved by operation. 


Comment. An incision four inches in 
length was made diagonally in the left 
occipital region and by dividing part of the 
fibers of the sternocleidomastoid, the 
trapezius, and the splenius cervicis muscles, 
the triangular area bounded by the obliquus 

capitis inferior, the obliquus capitis supe- 

rior and the rectus capitis posterior major 
muscles, the aneurysm was exposed. By 
careful dissection this aneurysm was demon- 
strated to involve the vertebral artery and 
its accompanying vein. The segment con- 
taining the aneurysm was excised and the 
vessels ligated proximally and distally. 
This lesion involved that portion of the 
vertebral artery which lies against the base 
of the skull immediately before it enters 
the foramen magnum. 


Case xu. The patient, age twenty, was 
admitted on August 4, 1944, with a gunshot 
wound of the femoral vessels. (Figures 24 and 
2B.) This wound was received two and one-half 
years previously. An arteriovenous fistula 
between the femoral artery and vein existed. 

Principal symptoms and signs were pulsa- 
tion, thrill and bruit in the right groin; marked 
fatigability of the right leg; intermittent 
claudication; scar marking point of entry of a 
rifle bullet over anteromesial aspect of the 
right thigh, 1 inch below Poupart’s ligament. 

Treatment consisted of (1) excision of the 
arteriovenous fistula, with quadruple ligation 
of the femoral vessels, also ligation of profunda 
artery and saphenous vein; (2) exploratory 
incision, right popliteal space, and aspiration 
of the right popliteal artery; (3) amputation of 
the right leg. 

Impending gangrene became manifest dur- 
ing the first twenty-four hours following 
excision of the arteriovenous fistula and liga- 
tion of vessels. Despite every effort to forestall 
this calamity, including daily paravertebral 
injection of the lumbar sympathetics, the use 
of alcohol systematically, the use of spinal 
anesthesia and Pavex boot, a line of demarca- 
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tion became established in the neighborhood of extenuating circumstances we have the 


the knee joint and the lower leg became frankly 
gangrenous, making amputation imperative. 
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Fic. 2. A, arteriovenous fistula, femoral vessels. This fistula, the result of a gunshot wound, had 
become established at the level of the junction of the profunda artery and great saphenous 
vein with the femoral artery and vein, respectively. It was impossible owing to the location and 
peculiar arrangement (see Fig. 2B) of this fistula, to preserve continuity of either the profunda 
artery or the saphenous vein. All of the great vessels immediately adjacent to the fistula were 
ligated and the intervening segment excised. This patient promptly developed gangrene of his 
lower extremity which ultimately required amputation above the knee. B, this drawing illustrates 
the damage to the profunda artery which made it impossible to maintain continuity of this 
vessel. When the femoral vessels were free from their bed there was profuse bleeding from the 
profunda artery through the break in its wall, as illustrated. 


Comment. The result in this case was 
dramatically tragic and while there were 
certain known circumstances which were 
regarded as unfavorable, the operation in 
itself was no more radical than had been 
done on two other patients of our series. 
In this case the arteriovenous fistula com- 
municated with the femoral artery and 
vein at a site exactly opposite the junction 
of the profunda with the femoral artery 
and slightly below the junction of the 
saphenous with the femoral vein. An effort 
was made to preserve the profunda artery 
and saphenous vein but the location of the 
fistula was such as to make this accom- 
plishment impossible, therefore, the in- 
volved segment was excised and the 
standard quadruple ligation was done. As 


and one and a half years prior to the 
operative intervention instituted here, the 
patient sustained a considerable wound of 
his right thigh due to coming in contact 
with a buzz saw. This may well have 
interfered with certain important col- 
laterals. Moreover, on two different occa- 
sions following the gunshot wound of the 
thigh, this boy had received gunshot 
wounds of his leg below the knee from a .22 
caliber rifle. One of these wounds may have 
damaged the anterior tibial, the other one 
the posterior tibial artery. These several 
circumstances are believed to have to- 
gether constituted a very real contributing 
factor to the inadequate circulation which 
prevailed in this leg following the ligation 
of the main vessels. There was in any event 
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one observation which should have re- 
ceived more consideration. That was the 
fact that no positive Branham’s sign could 
be demonstrated on this patient preoper- 
atively. This indicated that the fistula was 
small and because the fistula was small, the 
period of its duration notwithstanding, it 
was insufficient to produce the abundant 
collateral circulation usually associated 
with an arteriovenous fistula. 


Case xu. This patient, age twenty-nine, 
was admitted to the hospital on September 29, 
1944, with a gunshot wound of the left axillary 
artery (Fig. 3), sustained one hour previously. 
He suffered a severance of the axillary artery 
immediately below the clavicle by a .45 caliber 
bullet. 

Principal symptoms and signs were profuse 
arterial bleeding from the wound of entry below 
the clavicle; loss of function and sensation in 
the left forearm and hand; a large hematoma 
beneath pectoralis major muscle and shock. 

Ligation of the subclavian artery in its third 
portion was carried out. Hemorrhage was 
arrested. Circulation in the arm was pre- 
served through the anastomosis of the branches 
of the thoracocromial trunk immediately below 
the point of severance and the thyroid-cervical 
trunk above the level of ligation. Function of 
the arm remains impaired due to damage of the 
brachial plexus. 

Comment. This patient was brought to 
the hospital in a markedly exsanguinated 
condition one hour following receipt of a 
gunshot wound from a .45 caliber pistol 
which severed his left axillary artery. The 
bullet entered the left shoulder at the 
junction of the middle and outer third of 
the clavicle at a point. immediately below 
the clavicle and immediately over the 
axillary artery. It passed inward, back- 
ward and downward and emerged through 
the triceps muscle on the posterior aspect 
of the arm approximately at the level of 
the upper and middle thirds of the humerus. 
There was no fracture of any of the 
skeletal structures about the shoulder. 
This patient’s life was undoubtedly saved 
by the prompt action of a hospital corps- 
man who stuck his finger into the wound 
of entry and held it against the bleeding 


Pugh—Vascular Trauma 


American Journal of Surgery 19 


artery until the patient arrived at the 
hospital. The subclavian artery was ligated 
through the triangle of election and im- 


Picture showing wound of entry and exit, 


FIG. 3. 
45 caliber bullet, also scar, supraclavicular 
region, marking site of incision for ligation of 
the left subclavian artery. The circulation in 
this arm was adequate. However, the damage 
done to the brachial plexus resulted in com- 
plete paralysis below the elbow. 


mediately following, the hand was com- 
pletely cyanotic and cold. However, within 
twelve hours the circulation had apparently 
been restored in a very satisfactory meas- 
ure. The hand was still of a dusky color 
but was warm and was not painful. The 
ultimate result in this case, insofar as the 
restoration of function of the patient’s arm 
is concerned, rests largely upon the degree 
of damage that has been done to the 
brachial plexus, and how nearly completely 
the neurological surgeons will be able to 
repair that damage. 


SUMMARY 


1. The pathogenesis, symptoms and 
signs of arteriovenous aneurysms have 
been reviewed. 
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2. Certain systemic phenomena have 
been given pointed consideration with 
especial attention to their cause. 

3. The management of arteriovenous 
aneurysms has been discussed with refer- 
ence to certain general principles as well as 
to the definitive treatment. In our experi- 
ence quadruple ligation and excision has 
been employed routinely with entirely 
satisfactory results in all save one case 
(Case x11). Sympathetic nerve block was 
used practically routinely in our series and 
its value as a means of improving and 
maintaining the circulation in the affected 
extremity is unquestionable. 

4. Some reference has been made to 
vascular trauma per se, that is, independent 
of arteriovenous fistula. Our experience 
indicates that when a large artery is 
ligated, a concomitant ligation of the ac- 
companying vein is a distinct safeguard 
against subsequent gangrene. 

5. Three patients in our series of thirty 
cases of arterial or arteriovenous trauma 
lost a limb due to gangrene. There were 
definite extenuating circumstances in each 
instance. Their cases are reported. 

6. Several additional representative cases 
are reported, with illustrations of operative 
procedure. 
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EUROSIS deserves consideration as 
a surgical disease. Although it Is 
not ordinarily amenable to opera- 
tive therapy, no surgeon can be successful 
unless he is able to cope with it. The word 
neurosis has been abused by a multiplicity 
of definitions and has fallen into disuse 
although the adjective neurotic is heard 
frequently and with fairly definite mean- 
ing. For the purpose of this discussion 
neurosis can be considered as the willing 
acceptance of disability. Usually the dis- 
ability is willingly accepted by the neurotic 
patient because it is a useful excuse for 
failure. There is an old saying that the 
biggest fool is the fool who fools himself. 
By this standard the neurotic is a fool and 
essentially dishonest. In self-pity he re- 
fuses to accept responsibility for his failure 
since that would necessitate admitting 
he was an incompetent weakling who 
needed to mend his ways. Instead he 
excuses himself by sickness than which 
there are few better excuses for failure. 
The excuse is substituted for the satis- 
faction of successful accomplishment and 
is always an easier solution of difficulty. 
The neurotic offers the excuse to himself 
so that he may continue to think well of 
himself. Whatever other instincts and 
desires may influence his conduct, one 
of the most important is the necessity of 
thinking well of himself. If his standards 
and ideals agree with ours, we admire 
him, too, and he likes that but our regard 
is distinctly of secondary importance. 
Neurotic patients exhibit varying de- 
grees of awareness of their subterfuge. 
At one extreme is the malingerer who plans 
his artificial disability with malice afore- 
thought. Nearby is the compensation 
neurotic who will not allow himself to 
contemplate recovery until the case is 
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settled. It is significant that it is the 
finality of the settlement and not its favor- 
ableness which has the curative effect. 
In the middle ground is the vast majority 
of neurotics who have only vague con- 
scious appreciation of their fraud. At the 
other extreme is the neurotic who more or 
less honestly fears the effect of activity 
on his health. A good example of this 
extreme is the patient with completely 
quiescent pulmonary tuberculosis. In fact, 
such “‘honest”’ neurotics may not be really 
neurotic at all, for although they have 
accepted their disability at their physi- 
cian’s insistence they may have accepted 
it unwillingly. 

The reasons for the neurotic’s willing 
acceptance of disability are infinite. There 
are as many useful excuses for failure as 
there are ways of failing. Every child 
attempts at least once to use sickness 
as an excuse from school attendance. 
A weak heart may relieve a wife from bore- 
some duties. The soldier may seek to escape 
the hazards of conflict or the rigors of 
training. No accomplishment in any field 
of human endeavor Is too great or too small 
to be the object of ambition and to 
require an excuse for the failure to attain 
it. Minor failures incite mild neuroses 
which are exceedingly common and often 
do not of themselves have much influence 
on the life of the patient. The poor mental 
hygiene of such an ineffective attitude in 
any personal religion or philosophy of 
life is always of serious import, however. 

To himself and to his boss, his friends 
and relatives it suffices simply for the 
neurotic to say “I am sick.” The situation 
becomes more complicated when the doctor 
enters and the neurotic is called upon to 
explain and justify his disability. Like a 
thief explaining his loot he sometimes 
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has difficulty in doing so. The intellectual 
fumbling and vagueness of the neurotic 
describing his symptoms are often recog- 
nizable as characteristic, especially if 
the doctor demands details. The symptoms 
are usually of three types; exaggeration 
of the distress of normal sensations, 
exaggeration of mild organic disease, and 
persistence beyond the natural duration 
of past organic disease. The essential char- 
acteristic is the exaggeration of the severity 
and the disability. There is always a factual 
basis of some sort for the symptoms and 
this must be known before the degree of 
the exaggeration can be recognized. 

The emotional disturbance which may 
be associated with neurosis frequently 
interferes with the normal function of the 
body through the rage-fear mechanism 
(Cannon).! The digestive and circulatory 
systems are especially susceptible to 


functional illness although no organ is 
immune.” It is sometimes difficult to dis- 
tinguish symptoms of functional disorders 
from neurotic exaggerations of normal 


sensations. Functional illness may also 
arise from other types of emotional dis- 
turbance quite unrelated to neurosis. 
Severe functional illness usually arises 
from more profound mental disturbance 
than neurosis, such as a psychoneurosis 
or the irreversible degeneration of a 
psychosis. A neurosis is commonly success- 
ful and therefore not associated with severe 
mental conflicts. 

The following subjective symptoms of 
functional disorders are often character- 
istic of neurosis: headache which is dull, 
generalized and constant rather than 
sharp, localized and periodic; vertigo which 
is really a giddiness; deafness when em- 
barrassed; inconstant fatigue diplopia; 
foul taste in the mouth; globus dyspha- 
gia; morning nausea; insomnia not due 
to pain; morning fatigue; excessive occu- 
pational fatigue (“‘writer’s cramp’’); flut- 
termg palpitation; sighing dyspnea; 
precordial pain of long standing not 
precipitated by exercise; gas distress not 
relieved by belching or passing flatus; 
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immediate postprandial abdominal dis- 
tress; any abdominal pain surviving two 
abdominal operations; pelvic pain not 
aggravated by catamenia; dyspareunia; 
chronic boredom; “‘jitteriness”’; flitting, 
fleeting aches and pains not rheumatic; 
symptoms which “‘get his goat’’; symptoms 
which make the patient nervous; symptoms 
than which the patient could stand any 
other kind easier; and finally, any ache 
or pain or symptoms not ordinarily dis- 
abling except for the obvious exaggeration.’ 

More objective evidence of functional 
disease which may be neurotic in origin 
are: migraine which suddenly becomes 
much worse; chronically coated tongue; 
extrasystoles; paroxysmal tachycardia; 
fainting; habitual non-productive cough; 
morning vomiting; low grade fever, never 
Over I00°F.; anorexia nervosa; diarrhea 
with mucus but without blood; amenor- 
rhea; pruritis ani and vulvae; hyperpnoeic 
tetany; enuresis; the polyuria and diar- 
rhea of excitement; nail biting; stuttering; 
spasmodic torticollis; and other nervous 
habits and ties. Some of these are as char- 
acteristic of functional disorder as the 
whoop is of whooping cough. 

The functional illness of nervous indiges- 
tion is particularly important to the 
surgeon contemplating an operation for 
gallstones or peptic ulcer (Alvarez).‘ 
recent cholecystectomy for cholelithiasis 
failed because the patient continued to 
complain of a nervous indigestion. De- 
tailed review of the symptoms prior to 
the operation revealed that the symptoms 
even then were entirely functional and 
that the gallstones were in fact silent. 

A very common and typical neurosis 
is the painful scar. Any painful wound 
healing with a scar creates an ideal situa- 
tion for the development of neurosis. 
Many a rugged individualist has dis- 
covered the luxury of sympathy and 
freedom from the demands of ambition 
during the confinement of an operation or 
serious injury. The fact of the wound and 
the visible scar are good presumptive 
evidence of disability. It is easy to claim 
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persistence of the severe distress of the 
healing wound and to exaggerate the 
normal mild discomfort of the scar. This 
is especially true, as is too often the case, 
if the doctor consulted is confused as to 
the exact limit of possible disability from 
a healthy scar. Distress in a scar Is on 
the basis of the amputation neuroma 
phenomenon. Any incision cuts some 
nerve filaments, the proximal ends of 
which develop small amputation neuromas. 
These are hyperesthetic for weeks and in 
some instances the scar never ceases to 
be sensitive. We have never seen this 
sensitiveness disable a healthy minded 
patient. If a large nerve is cut, a really 
painful amputation neuroma may develop 
which requires surgical relief. Such a 
real amputation neuroma is easily dis- 
tinguished from a neurotic’s exaggeration, 
however, because it is one of the most 
sharply localized lesions in_ pathology. 
Postoperative hernias and scar contrac- 
tions are easily recognized, too. Peritoneal 
adhesions may cause intestinal obstruction 
but never a painful scar. 

Disability following head injury is one 
of the most difficult situations to evaluate 
but neurosis is more common than dis- 
ability from organic changes. Physical 
injury to the brain without objective 
evidence and yet severe enough to be dis- 
abling must be rare. The episode of the 
accident and the period of unconsciousness 
constitute severe psychological trauma 
following which degeneration of the pa- 
tient’s character is understandable. The 
complaints are usually those of headache, 
tinnitus, vertigo, loss of memory, trri- 
tability and ‘“‘nervousness.” The organic 
headache should be sharp, severe, periodic, 
localized, and disabling but relieved by 
recumbency like the post-lumbar puncture 
headache whereas the neurotic’s headache 
is usually constant, dull, generalized and 
rarely confines the patient indoors. Dis- 
abling headache which persists for months 
after head injury deserves trephine ex- 
ploration for subdural hematoma anyway. 


The tinnitus, if disabling, should be 
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associated with demonstrable and usually 
unilateral deafness. The vertigo, if dis- 
abling, should occasionally cause injurious 
falls and be associated with nystagmus. 
The nystagmus may be apparent only 
after motion such as sudden recumbency 
or standing upright. Loss of memory is 
hard to measure but should be associated 
with impairment of the intellect demon- 
strable by simple tests such as adding a 
column of figures or reading a newspaper. 
The absence of a pre-injury standard for 
comparison reduces the value of such 
tests; although if a man who got good 

marks in school has difficulty in reading 
and understanding a newspaper, it is 
easy to believe his memory is impaired. 
Significant changes in temperament are 
usually apparent to the patient’s relatives. 

Too often the neurosis following head 
injury is unwittingly initiated and en- 
couraged by the doctor in charge of the 
patient during the convalescence. There 
is little evidence that prolonged bed rest 
and inactivity following head injury mini- 
‘mize the organic changes. On the contrary 
extreme solicitude for a patient who may 
feel quite active undermines his self- 
confidence and leads him to expect mys- 
terious unhappy eventualities. Even if 
convulsions can occur years after head 
injury it is not wise for the patient to 
stand around feeling sorry for himself 
awaiting and expecting them. Head injury 
cases especially need encouragement and 
urging to overcome their difficulties. Even 
in the presence of organic impairment 
the disability is often neurotic. The detec- 
tion of this neurosis resolves into a fine 
point of clinical judgment but is entirely 
possible and may be done with positive 
certainty In many instances. 

Neurosis often explains the failure of 
patients to accept surgical relief for hernias 
and other defects. The refusal is ration- 
alized on the basis of fear of the operation 
or financial difficulties but in fact the 
patient is a contented failure with a good 
alibi. He is often careful to avoid bringing 
the matter up and may even refuse to 
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discuss it when he goes to the doctor for 
some other condition. If the hernia or 
defect becomes really painful or actually 
disabling, surgical relief is usually promptly 
obtained. 

Stealing identifies the thief and neurotic 
exaggerations establish the diagnosis of 
neurosis. It is emphasized that the diag- 
nosis of neurosis is not simply a matter of 
excluding organic disease. Rather it is a 
matter of establishing the full extent of 
the organic basis so the fact of the exag- 
geration can be identified and measured. 
The existence of neurosis must not be 
allowed to obscure the presence of organic 
disease. It is very embarrassing to have a 
hopeless neurotic suddenly die of a disease 
the symptoms of which had been dis- 
missed as unimportant. Similarly the 
presence of neurotic features should not 
preclude the recognition of more serious 
mental disorders like psychoneurosis and 
psychosis. It is unnecessary to know the 
reason for the neurosis or the uses to which 
it is being put. A social service worker’s 


report on a thief’s environment and 

psychoanalysis of the neurotic’s sub-con- 
scious mind may be interesting and helpful 
but they are not essential to the diagnosis.* 


Neurosis is a disease of civilization; 
where else in nature is disability beneficial? 
The neurotic is apt to have a family back- 
ground of emotionally unstable relatives. 
Many neurotics have been cursed in child- 
hood by indulgent parents who rewarded 
failure instead of allowing the education 
of natural consequence to follow unsuc- 
cessful efforts. In the army neurosis has 
been described as contagious from its 
spread through a group of soldiers like 
an epidemic. It is practically universal, 
being no respecter of age, sex, color, or 
social standing. Doctors commonly learn 
from their personal experiences with it. 
Usually the neurotic is constitutionally 
inadequate and of low intelligence. People 
in the lower social strata have more failures 
to excuse and neurosis is more common 
among them, although they may not as 
frequently come to the attention of the 
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doctor. The excessively ambitious who 
may be actually quite successful in life 
but whose failures are relative may also 
resort to neurosis. Certain racial groups 
seem to be particularly prone to adopt 
the neurosis mechanism. Neurotics com- 
monly tend to acute exacerbations of 
chronic deficiencies of the ordinary virtues. 
They are not particularly happy in their 
deceit any more than a thief always 
enjoys his ill-gotten gains, but a successful 
neurotic is always happier than an un- 
successful one. During economic depres- 
sions and after defeat in war whole nations 
may become neurotic in their refusal to 
accept responsibility for their misfortunes 
and blame all their troubles on certain real 
or fancied social evils. 

The therapy of neurosis may be beyond 
the scope of the surgeon. However, by 
virtue of his diagnostic investigation, 
his knowledge of the natural limits of 
organic disease and his possession of the 
patient’s confidence he may be in an 
uniquely effective position unattainable 
by a psychiatrist. Sometimes the surgeon 
is unable to avoid assumption of responsi- 
bility toward neurosis as in the instance 
of painful scars. It is impossible for the 
surgeon to be neutral not only because he 
created the scar but because any evasion 
or compromise has the effect of fixing the 
neurosis and dignifying it into the re- 
spectability of actual disability. Unless 
the surgeon actively denies the disability 
he becomes an accessory to the fraud. 

Spontaneous recovery from a neurosis 
may occur when revisions in the patient’s 
life and environment remove the need 
for it, just as sudden riches may reform a 
thief. A temporary remission occurs fre- 
quently during severe intercurrent illness 
the disability of which displaces the dis- 
ability of the neurosis. Neurotics usually 
cooperate as good patients immediately 
postoperatively and put up a good fight 
against serious illness, but the neurosis 
commonly recurs when the organic disease 
subsides. Sometimes the neurotic is caught 
with his neurosis and although the dis- 
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ability is no longer needed or welcome, a 
cure of some sort is necessary to save face. 
Under these circumstances almost any 
socially acceptable cure will be effective 
and the more dramatic the better. Hyp- 
nosis, psychoanalysis, a visit to a holy 
shrine or a famous distant clinic will be 
satisfactory. Sometimes an ill advised 
or irrelevant operation will be accepted 
and be mysteriously successful. A cure 
from a chiropractor may be very nice, too. 
By accepting a cure from the chiropractor 
the neurotic can also give the lie to that 
mean doctor who told him (1) there was 
nothing the matter with him, and (2) that 
the chiropractor was (also) a_ fraud. 
Neurotics prefer to patronize the cults 
who do not embarrass by bothering to 
make a diagnosis and thus many neuroses 
never come to the attention of a doctor. 
Some are discovered accidentally during a 
consideration of some organic disease or 
the neurotic may come seeking relief from 
the excessive discomfort of functional 
disturbances. Confirmation of the dis- 
ability and not relief or cure may be the 
real reason for the visit to the doctor, espe- 
cially if the neurosis is being successful. 
Cure of these neuroses is very difficult 
just as it is difficult to reform a successful 
thief. 

To the extent to which the disability 
represents an honest fear of the deleterious 
effect of activity on the patient’s health 
(“honest neurosis”’) convincing reassur- 
ance will produce a cure. These patients 
have to be thoroughly convinced and it 
is often difficult to distinguish between the 
honest fear of disease, the fear of losing 
the disability and the more serious states 
of generalized fear associated with 
psychoneurosis. 

Occasionally, confused individuals will 
respond remarkably to a clarification of 
their situation by a frank explanation 
just as a thief may reform after near- 
discovery or after a good non-specific 
religious revival sermon. Some neurotics 
think of their “‘nervousness” as a symp- 
tom of a diseased mind over which they 
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have no more control than over the fever 
of pneumonia. When the doctor explains 
their problem as one of character and 
not one of health, they may rise to the 
occasion with will power and courage. 
The more intelligent and otherwise honor- 
able the patient is, the more probable is a 
favorable response to a frank discussion. 
We have compared the neurotic to the 
thief because we believe the analogy 
is reasonable and instructive. However, 
thieves do not bring their vices to the 
doctor for justification or therapy. 
Neurotic patients are often seriously 
disabled and therefore justify the expendi- 
ture of considerable time and effort by 
the surgeon. Whether successful in therapy 
or only in antagonizing the patient the 
conscientious surgeon has the satisfaction 
of having made an honest attempt and of 
refusing to be a party to the neurosis. 
Surgeons tend to avoid the embarrassment 
of discussing neuroses with their patients 
although they do not allow the greater 
embarrassments of operation mortality or 
morbidity to deny the patient the benefits 
of their services. Such embarrassment 
can be avoided in large part by skillfully 
maintaining an impersonal attitude during 
the discussion. Any reformer’s zeal or 
display of personal disapproval by the 
doctor impairs the effectiveness of his 
efforts anyway. The discussion of the 
neurosis with the patient should start 
with a consideration of the factual basis 
for the symptoms. It is absurd and harmful 
to dismiss these patients with the simple: 
‘There is nothing the matter with you,” 
or ever to allow the patient to think that 
his doctor considers the symptoms im- 
aginary. Any effective therapy for any 
existing organic disease should be insisted 
upon whether directly relevant to the 
neurosis disability or not. If the symp- 
toms arise from severe functional illness, a 
somewhat lengthy education of the patient 
is required and the assistance of a psy- 
chiatrist may be necessary. The concept 
of functional disease is quite foreign to 
most patients although fainting and the 
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polyuria of excitement are useful examples 
familiar to all. The element of exaggeration 
of the disability should be discussed on 
the assumption that it is a manifestation 
of honest fear of activity. Then should 
follow definite advice as to the gradual 
resumption of activity even if it hurts. 
The disability should be regarded as a 
handicap to be overcome rather than an 
insurmountable obstacle; it just must 
not be allowed to interfere with anything 
the patient wants to do or ought to do. 
Reassurance should be very definite that 
activity will be beneficial and not harmful. 
The neurotic with a painful scar for in- 
stance should be assured that the wound 
is healthy and that the distress is normal. 
The scar itself may be firmly massaged 
by the patient and stretched by body 
bending exercises if it seems advisable 
to treat it at all. After every injury there 
is a last residual soreness of the involved 
region which has to be worked out by 
exercise. The symptomatology of disuse 
has not been thoroughly studied but a 
perfectly healthy limb kept in a cast is 
uncomfortable and goes through a dis- 
tressing readjustment upon return to 
activity. 

So far in the discussion the patient has 
been given the benefit of every doubt and 
there has been no embarrassment. If the 
discussion of the emotional disturbance 
at the base of the functional illness proves 
difficult, it may be left for the more skilled 
management of a psychiatrist. The neurotic 
reaction of enjoying and benefiting by 
poor health, etc., can be presented im- 
personally as an universal human frailty 
and an element which only the patient 
himself can say how much it applies to 
his own present situation. The neurotic 
will rarely say anything except to deny 
it even if the discussion is carefully phrased 
to avoid any accusation. Legal minds 
regard denial before accusation as evidence 
of guilt and it usually works out that the 
more emphatic the denial the more surely 
correct is the diagnosis of neurosis. If 
after all discussion the patient insists he 
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still hurts, there is no better reply than 
the one ‘What can’t be cured must be 
endured,” but the doctor must be prepared 
to convince the patient that no specific 
cure is anywhere available. 

The prevalent pessimism regarding the 
therapy of neuroses arises from the diffi- 
culty of influencing neurotics with un- 
skilled efforts, the difficulty of influencing 
successful neurotics, and the extreme 
difficulty of influencing any neurotic unless 
the proper rapport exists between patient 
and doctor. Effective rapport can only 
exist when the patient feels his need for 
advice, i.e., comes voluntarily seeking 
aid, when the patient has so much con- 
fidence in his doctor that he selects him 
from his competitors, when the patient 
realizes the doctor is working solely for 
him and has his welfare alone at heart, 
and finally when the patient so appreciates 
the doctor’s services that he pays his fee. 
Advice is usually taken as worth what 
It costs so It is part of the treatment to 
insist on the fee being paid. 

Absence of rapport is the fundamental 
defect in any system of socialized medicine. 
The armed services are currently illustrat- 
ing the difficulties of socialized medicine 
in dealing with neurotics. The situation is 
aggravated by the fact that nearly every 
soldier is in a position to benefit by dis- 
ability. Sometimes the most crude efforts 
at neurotic deception lead to the recog- 
nition of the soldier as an undesirable 
and so he is “rewarded” with a disability 
discharge and a return home where he 
can get a lucrative defense job. His 
instinct of self preservation justifies how- 
soever otherwise dishonorable efforts to 
avoid the hazards of combat. If he waits 
until actual combat before quitting, he is 
rewarded with a hero’s status (“‘shell- 
shocked’’) and often treated with more 
considerate sympathy than if he had 
lost a leg. His doctor is handicapped by 
being accidentally designated and not 
selected. The medical officer may have 
been a trusted family physician to a large 
practice before entering the service but 
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the neurotic soldier sees him primarily 
as an officer and, therefore, as a_ boss, 
working for the government under the 
pressure of directives from Washington. 
That there are not more neurotic quitters 
under combat is high tribute to the 
intelligent idealism of our champions of 
democracy. That the management of 
neurotic soldiers is as successful as it Is, 
is even higher praise for the doctors of the 
Medical Corps. Perhaps the medical offi- 
cers’ handicaps are in part compensated 
by the more bluntly frank methods which 
have been adopted by most doctors in the 
Army. 

In general it may be said that the 
medical profession can not point with 
too much pride at our record in handling 
neurotic patients. The pessimistic attitude 
of most doctors toward neurotics is proof 
of our failure. Doctors express in private 
their contempt of neurotics and joke rather 
ruefully at the time and effort wasted on 
them. Too often, however, the neurotic 
is actually treated with what amounts to 
encouraging sympathy by being given 
placebo prescriptions, “‘shots,” and physio- 
therapy. The doctor is too kindly (and 
cautious) to risk offending his patient. 
One of the most evil aspects of neurosis 
is its effect upon the patient’s family and 
society. The presence of a neurotic makes 
any family a sick family and impairs its 
efficiency in society. The doctor’s responsi- 
bility extends beyond the patient to the 
family and society. Nothing less than a 
bold facing of the problem and a frank 
discussion discharges this responsibility. 
Sympathy or any act either of commission 
or omission which has the effect of en- 
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couraging and fixing the neurosis is to be 
lamented. Even if the patient may not 
appreciate learning the true nature of his 
condition, a family which understands 
the situation is better able to defend itself 
from the impositions of a neurotic member. 
Excessive concern with the individual at 
the expense of society is the basis for the 
accusation that we doctors all belong to 
the “‘sob-sister”’ school of psychiatry. 


CONCLUSIONS 


1. Neurosis is the willing acceptance of 
disability usually as an excuse for failure. 

2. Neurotic patients are more or less 
conscious of the deception. 

3. The exaggeration of disability and 
certain symptoms are recognizable as 
characteristically neurotic. 

4. The organic basis for the symptom 
must be known in order to establish the 
extent of the exaggeration. 

5. Surgeons cannot refuse to accept 
responsibility toward the neurotic patient 
without in effect encouraging the neurosis. 

6. A skillfully conducted discussion of 
the situation under conditions of good 
rapport is often surprisingly effective 
therapy. 
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POTENTIAL ANATOMICAL SPACES IN THE FACE 


Mayor JosepH G. KostRuBALA 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


NFECTIONS involving the deeper 
structures of the face present obvious 
difficulties to the surgeon because the 

clinical findings usually observed in abscess 
formations of the superficial structures 
are not available. Fluctuation following 
the usual signs and symptoms of infection 
is still the accepted criterion indicating 
the optimum time when incision and drain- 
age are to be instituted. However, when 
deep structures are involved fluctuation 
is usually not present, although all other 
clinical findings point to the fact that 
accumulation of pus has taken place. 
The interpretation of the clinical findings 
and the surgical approach of the deep 
infections of the face depend on accurate 
knowledge of the anatomy of the face, the 
fasciae, and potential spaces which may 
harbor suspected infections. 

In recent years the floor of the mouth, 
cervical fascia and potential spaces have 
been extensively studied but the deep 
anatomy of the face apparently remained 
neglected until Coller and Yglesias re- 
ported their findings in 1935.° These 
investigators have included all the poten- 
tial spaces in the face in a group and called 
it the masticator space. In addition, 
they have described the so-called space 
of the mandible. A review of the literature 
since the publication of the findings of 
Coller and Yglesias reveals frequent ref- 
erences and quotations from their article. 
Grodinsky reported his study of the 
fasciae and spaces, but failed to mention 
the space of the body of the mandible.'” 
Dorrance* and Dingman’ discussed the 
presence of the space of the body of the 
mandible quoting the original publication 
by Coller and Yglesias. Like Grodinsky, 
New and Erich” reported their results of 
extensive studies of fasciae and potential 
spaces stressing the floor of the mouth and 


cervical fascia and its compartments. 
Considering the paucity of available in- 
formation concerning the deeper struc- 
tures of the face, this anatomical work 
was started with the hope that certain 
important factors might be uncovered 
which may aid the surgeon in a better 
understanding of the infections of the 
face and thus enable him to prognosticate 
the course of the infection and finally to 
institute proper and timely treatment. 


METHODS OF STUDY 

Dissections with special attention to 
the possible spaces and fascial distribution 
were carried out prior to the employ- 
ment of the injection technic and roent- 
genographic studies. Because the great 
majority of infections of the face originate 
from the oral cavity and associated struc- 
tures, the sites for injecting materials 
were determined by the suspected points 
of origin of an infection. It was soon 
learned that the spread of the material 
was similar, regardless of the point of 
insertion of the syringe. Plaster of Paris 
was the first material used but was dis- 
carded because the ramifications were 
thin and widespread and made subsequent 
dissection unsatisfactory. It was found 
useful in injecting well defined large 
spaces, especially where a cast of such a 
space would be desired. Some of the newer 
plastic impression materials used in den- 
tistry were tried, but these proved to be 
unsatisfactory because of rapid chilling 
and their relative radiolucency. The mate- 
rial that was found most satisfactory, 
easy to manipulate and inexpensive was 
gelatine with sufficient amount of red 
lead added to make it radiopaque. 

After several trials the following mate- 
rial was used: One tablespoonful of pow- 
dered gelatine was dissolved in four ounces 
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of water over a Bunsen flame. To this 
was added six teaspoons of red lead and 


mixed thoroughly. This material allows 


sections and roentgenographs are shown. 
The drawings are those made directly 
from dissections made by the author and 


Fic. 1. Horizontal section of a head at a level of the supra- 
orbital ridge showing the temporal space. a, rubber tube 
through which the radiopaque material was injected; p, 
temporal space; c, temporal fascia; p, temporal muscle. 


Fic. 2. Frontal section through the region of the ramus of 
the mandible showing the temporal and infratemporal 
spaces. A, temporal space; B, temporal muscle; c, internal 
maxillary artery; D, infratemporal space; E, masseter 
muscle; F, buccinator muscle; G, subcutaneous space; H, 


zygomatic arch; 1, retrozygomatic fat. 


sufficient time for unhurried injection and 
produces satisfactory contrast against bone 
on the roentgenographic film. The injected 
specimens were subsequently roentgeno- 
graphed, frozen, and then sectioned by 
means of employing an electrically driven 
band saw. The saw having four teeth in 
an inch of its length is the type ordinarily 
used in the manufacture of wood patterns. 

Realizing the temptation of presenting 
questionable anatomical structures, di- 
agrammatic drawings alone cannot be 
relied upon. Only actual photographs of 


from sections whose photographs are herein 
presented. 

Employing the technic described above, 
ten adult cadavers were studied. Per- 
tinent anatomical findings are of value to 
the surgeon only when they serve to clarify 
inadequately understood regional anatomy 
and tend to explain the symptomatology 
of the parts involved. With this in mind 
the various spaces are described separately. 
This is followed by a discussion of the 
fasciae, their distribution and relation 
to spreading infections of the face. 
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TEMPORAL SPACE 


This space, constituting the upper por- 
tion of the masticator space described by 
Coller and Yglesias, is bounded laterally 
by the thick temporal fascia which is 
firmly attached to the superior temporal 
line above.® Inferiorly it converges and 
splits into two layers which are attached 
to the lateral and medial surfaces of the 
zygomatic arch. The interval between 
the two layers is occupied by fat in which 
branches of the temporal and zygomatico- 
orbital arteries are found. Medially the 
temporal space is bounded by the temporal 
fossa which is made up by the squamous 
portion of the temporal bone, lower part 
of the parietal bone, a small portion of the 
frontal bone, and a part of the great wing 
of the sphenoid bone. This entire area 
serves as a site of origin of the temporal 
muscle. The medial and lateral boundaries 
approach each other posteriorly and su- 
periorly at the temporal line. Anteriorly 
and inferiorly the position of the zygomatic 


arch separates the two boundaries mark- 


edly. Inferiorly the temporal space com- 
municates widely with the medial portion 
of the masticator space. Antero-inferiorly 
it communicates with a space which the 
author proposes to designate as the retro- 
zygomatic space. 

The temporal muscle occupies prac- 
tically all of the temporal space. Besides 
its origin from the bone the muscle pre- 
sents numerous slips attached to the 
temporal fascia. The lateral aspect of the 
muscle itself is covered with a thin layer 
of fascia which becomes thicker inferiorly 
and is attached to the sigmoid notch of 
the ramus of the mandible. In addition 
to the temporal muscle this space contains 
a slight amount of fat, loose areolar tissue 
more pronounced near the angle formed 
by the zygomatic bone and the zygomatic 
arch, and the deep temporal vessels and 
nerves which supply the temporal muscle. 


INFRATEMPORAL SPACE 


The infratemporal space is confined in 
the infratemporal fossa and constitutes 
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the medial portion of the masticator space. 
Medially it is bounded by the fusion of the 
buccinator fascia with the fascia covering 
the medial aspect of the internal pterygoid 
muscle. Posteriorly it is separated from 
the parapharyngeal space by the posterior 
border of the internal pterygoid muscle 
and its fascia. Laterally this space is 
bounded by the ramus of the mandible. 
The roof of the infratemporal space is 
formed by the temporal muscle and that 
part of the temporalis fascia that is 
attached to the sigmoid notch. Anteriorly 
and superiorly this space communicates 
freely with the temporal space beneath 
the cover of the zygomatic arch. It is also 
in wide communication with the retro- 
zygomatic space and with the space super- 
ficial to the buccinator fascia occupied 
by the buccal pad of fat. Inferiorly the 
medial surface of the internal pterygoid 
muscle and its fascia limit the space by 
their attachment to the angle of the 
mandible. 

The infratemporal space contains the 
external and internal pterygoid muscles, 
the pterygoid plexus of veins, the first 
two divisions of the internal maxillary 
artery and its branches and the inferior 
alveolar, mylohyoid, buccinator, lingual 
and chorda tympani nerves. 


BUCCAL SPACE 


Surgical consideration requires recog- 
nition of a space in the cheek beneath the 
skin and superficial fascia in the angle 
formed by the anterior border of the 
masseter muscle and the zygomatic bone. 
Medially this space is limited by the 
buccinator muscle and its fascia. Laterally 
it is bounded by the risorius, zygomaticus 
and the quadratus labii superioris muscles, 
skin and superficial fascia and occasionally 
by the platysma which may carry with it 
the deeper layer of the superficial cervical 
fascia. Posteriorly the anterior border of 
the masseter muscle and anteriorly the 
orbicularis oris muscle form its boundaries. 
Normally this space is occupied by the 
buccal pad of fat also known as the suc- 
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torial pad. The space and the fat is pierced 
almost at right angles by the duct of the 
parotid gland as it curves over the anterior 


Fic. 3. Frontal section somewhat anterior to the 
section shown in Figure 2. The temporal, infra- 
temporal and the retrozygomatic spaces are 
shown. A, temporal space; B, temporal muscle; c, 
intratemporal space; p, coronoid process of the 
mandible; E£, zygomatic arch; F, buccinator 
muscle; G, masseter muscle; G, subcutaneous 
space; I, retrozygomatic space. 


border of the masseter muscle. A portion 
of the fat pad extends posteriorly beneath 


the masseter and the ramus of the mandible 
and becomes continuous with the adipose 
tissue of the infratemporal space. Superiorly 
a large process of fat extends and fills the 
retrozygomatic space. 


RETROZYGOMATIC SPACE 


Closed anteriorly by the union of the 
maxilla and zygomatic bones this horse- 
shoe shaped space encloses an extension 
of the buccal fat. The fat surrounds the 
coronoid process of the mandible and the 
insertion of the temporalis muscle. Su- 
periorly the space communicates with 
the temporal space. Posteriorly and me- 
dially with the infratemporal and inferiorly 
with the buccal space. The function of 
the fat in the cheek is questionable. It 
is believed to be of importance in the act 
of suckling and that is the reason for the 
term of suctorial pad. It Is greater in 
abundance in the negro than in the white 
race. The presence of fat in the retro- 
zygomatic space, however, appears to 
have a dual purpose. The first is to fill 
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the space formed by the zygomatic emi- 
nence. The second reason for the presence 
of the fat in the retrozygomatic space 


Fic. 4. Frontal section through the zygomatic 
bone showing the buccal space. a, temporal 
muscle; B, temporal space; c, temporal fas- 
cia; D, zygomatic bone; £, zygomaticus mus- 
cle; F, buccal space; G, buccinator muscle; H, 
risorius muscle; 1, triangularis muscle. 


can only be speculative in this paper. 
Its distribution about the coronoid process 
suggests that it may be instrumental in 
supplying a restricting force on the anterior 
and mediolateral movements of the coro- 
noid process. The relatively small dis- 
placement observed in fractures of the 
coronoid process seem to support this 
theory. The fat contains only small caliber 
vessels and is lobulated in irregular masses 
separated by loose connective tissue. 


FASCIAE 


It is generally agreed that fasciae and 
their distribution play a very important 
role in infections, either by limiting them 
in confined compartments or by directing 
the spread of purulent material along 
planes or sheaths from one area to another. 
The confusing clinical picture so frequently 
observed in infections of the face results 
from the intricate distribution of the 
deep fascia and its relation to the various 
compartments described above. 

The superficial fascia of the face is 
continuous with the scalp above and the 
superficial cervical fascia below. Primarily 
it consists of fibro-areolar tissue which 
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forms a loose network, the meshes being 
filled with lobules of fat of various sizes. 
The fatty layer is firmly adherent to the 


A B 

Fic. 5. A AND B. Horizontal section through the 
level of the zygomatic bone showing the 
retrozygomatic space. The injected material 
in Figure 54 is shown in black. a, maxillary 
zygomatic bone; c, retrozygomatic space; D, 
external pterygoid muscle; £, neck of the con- 
dyle of the mandible. 


skin. On the face it presents certain 
peculiarities. In the eyelids the fat layer 
is absent and the fascia assumes a loose 
fibrous character. Beneath the skin of the 
nose the fatty layer is slight and fibro- 
areolar connective tissue is the rule. Over 
the anterior portion of the face the super- 
ficial fascia 1s intimately connected with 
the muscles of facial expression into which 
it sends numerous fibrous processes. In 
the region lateral to the angle of the 
mouth it becomes more prominent with the 
buccal pad of fat. The character of this 
suctorial pad is similar to the fat of the 
superficial fascia and thus the buccal 
fat pad is looked upon as a part of the 
superficial fascia. In other parts of the 
body the superficial fascia covers the deep 
fascia. In the face the position of the suc- 
torial fat pad is analogous in that it covers 
the fascia of the buccinator muscle. 
Posteriorly the superficial fascia extends 
and covers the fascia of the masseter 
muscle and the parotid gland. 

The parotideomasseteric fascia is an 
extension of the superficial layer of the 
deep cervical fasciae. It is attached at the 
lower border of the angle and posterior 


one-half of the body of the mandible. 
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Superiorly it is attached to the zygomatic 
process and is continuous with the tem- 
poral fascia above. Anteriorly it dips 


B. Horizontal section the 
middle of the ramus of the mandible showing 

the free communication existing between the 

deep and superficial spaces of the face. Figure 

6a is reversed. The injected material in Figure 

6a is shown in black. a, buccal space; B, buc- 

cinator muscle; c, masseter muscle; D, ramus 

of the mandible; £, internal pterygoid muscle; 

F, parapharyngeal space. 
around the anterior border of the masseter 
muscle, becomes thinner and _ perforated 
by a projection of the buccal fat and 
finally is continuous with the buccopharyn- 
geal fascia. As stated above, this fascia 
is incomplete as it assumes a medial 
direction at the anterior border of the 
masseter muscle. This fact brings out an 
important clinical significance because an 
open space in a fascial plane may serve 
as an avenue for the spread of an infection. 
Posteriorly the fascia splits to form a 
capsule for the parotid gland. Above the 
zygoma this fascia becomes the superficial 
layer of the temporal fascia which covers 
the temporal muscle. It is tautly drawn 
between the zygoma and the superior 
temporal line which serves as its upper 
attachment. Above that line it is con- 
tinued as the sub-aponeurotic layer of the 
glaea aponeurotica. 

Below the lower border of the mandible 
the superficial layer of the deep cervical 
fascia is split. The medial plane extends 
upward and serves as the fascia for the 
internal pterygoid muscle. At the lower 
extremity of the internal pterygoid muscle 
this fascia is in apposition with the fascia 
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of the superior pharyngeal constrictor 
muscle. These two planes are easily 
separated and a potential space is exposed 
known as the parapharyngeal space. At 
the anterior border of the internal ptery- 
goid muscle the fascia turns laterally and 
becomes continuous with the fascia of 
the masseter muscle. As indicated above, 
however, there is a considerable defect 
anteriorly, which receives a portion of 
the buccal fat. The external pterygoid 
muscle is covered on its medial aspect by 
a continuation of the fascia which covers 
the internal pterygoid muscle. The bucco- 
pharyngeal fascia covers the lateral surface 
of the buccinator muscle. It is practically 
absent near the angle of the mouth but 
posteriorly it is of considerable thickness. 
It is attached to the periosteum of the 
alveolar process of the maxilla in the 
molar region. Below it fuses with the peri- 
osteum of the posterior portion of the 
mylohyoid line. 

At the posterior extremity of the buc- 
cinabor muscle the buccopharyngeal fascia 
forms a tough band of tissue extending 
from the hamular process of the sphenoid 
to the posterior part of the mylohyoid 
line. This is the pterygomandibular raphe 
which serves as a site of attachment for 
the buccinator muscle anteriorly and the 
superior pharyngeal constrictor muscle 
posteriorly. From the pterygomandibular 
raphe posteriorly the buccopharyngeal 
fascia covers the superior constrictor mus- 
cle and forms the medial wall of the 
parapharyngeal space. 


CLINICAL SIGNIFICANCE 


Blair pointed out the importance of 
the buccinator muscle and its fascia in 
relation to the buccal spread of infections 
originating from the molar teeth.’ Apical 
infections reaching the buccal plate of 
the maxilla beneath the attachment of 
the buccinator muscle point into the upper 
sulcus of the vestibule. These either rup- 
ture spontaneously into the mouth or 
may be drained surgically by incision 
through the mucous membrane. Similarly 
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mandibular dento-alveolar abscesses which 
reach the buccal surface above the attach- 
ment of the buccinator muscle likewise 


Fic. 7. Drawing made from a dissection showing 
the communication between the temporal and 
the buccal spaces. The instrument is shown 
passing through the retrozygomatic space. A, 
zygomatic bone; B, zygomatic arch; c, tem- 
poral fascia; p, temporal muscle; £, masseter 
muscle; F, buccal fat pad; G, buccinator mus- 
cle; H, parotid gland; 1, parotid duct; J, 
platysma muscle; kK, zygomaticus muscle; 1, 
risorius muscle; M, triangularis muscle; N, 
mandible. 


point into the vestibule where they may 
be evacuated with relative ease. Pus reach- 
ing the buccal surface below the attach- 
ment of the buccinator muscle in the case 
of the mandibular molars presents a prob- 
lem of greater clinical significance. In 
either case the pus finds its way to the 
surface of the buccopharyngeal fascia 
which covers the buccinator muscle. If 
the first or second molars are the sources 
of the infection, the pus Is usually confined 
in the buccal space beneath the suctorial 
pad of fat. It is possible that at any time 
during the course of an infection resolution 
may take place with consequent absorption 
of the purulent material resulting in 
abortion of the infection. This work deals 
primarily with the spreading infections 
which are of grave concern to the surgeon. 
Furthermore this investigative study is 
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intended to guide the surgeon in his care 
of the patient by presenting the pertinent 
regional anatomy and its influence on the 
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or osteogenic origin in addition to direct 
introduction of infection by the needle. 
Before other clinical symptoms of infection 


Fic. 8. A AND B. Frontal section of a head through the ramus 
of the mandible showing the infratemporal space usually 
invaded by the hypodermic needle in blocking the man- 
dibular nerve. A, temporal muscle; B, temporal space; c, 
temporal fascia; D, zygomatic process of the temporal 
bone; E, external pterygoid muscle; F, ramus of the man- 
dible; G, internal pterygoid muscle; 4, mandibular fora- 
men; I, infratemporal space; J, masseter muscle. 


spread of the infection. Once the buccal 
space is involved certain clinical findings 
may be observed. There is swelling of 
the cheek without observable redness. 
The mucosa of the mouth and gums ap- 
pears normal and there is absence of 
trismus. 

From the buccal space the infection 
may take any of the following routes: 
(1) It may become subcutaneous and 
spread over the entire one side of the face 
and at times into the neck and pectoral 
region beneath the superficial fascia. (2) 
Because of the direct communication 
present the infection may enter the infra- 
temporal space. (3) It may extend directly 
upward beneath the zygoma and involve 
the retrozygomatic space, and from there, 
(4) the temporal space may be involved. 
(5) Less frequently the infection spreads 
along the buccopharyngeal fascia and 
invades the parapharyngeal space. 

Figures 8a and B show the area usually 
invaded by the needle in blocking the 
mandibular nerve. Infections of this space 
may be of dental, paradental, paracoronal 


are present one outstanding complaint 
is usually obtained from the patient, 
that of inability to open the mouth fully. 
Trismus then is present. Figure 8a shows 
the position of the internal pterygoid 
muscle which responds early to any irrita- 
tion either of trauma or infection. As the 
infection of the infratemporal space pro- 
gresses trismus becomes more pronounced 
and other clinical signs and symptoms 
become manifest. From the infratemporal 
space the purulent material gains ready 
exit anteriorly through the defect in the 
fascia described above and involves the 
buccal space. This fact has been observed 
clinically in spreading infections involving 
the face. That no barrier exists between 
the infratemporal and buccal space is 
brought out by Fouser who described some 
misadventures with conduction anesthesia 
resulting from injury of the pterygoid 
plexus of veins which are found in the 
infratemporal space." He states: “In 
case the needle point punctures one of 
these thin-walled vessels, there is an 
immediate hemorrhage into the surround- 
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cient blood supply infections in the retro- 
zygomatic space may persist for a long 
time and may manifest themselves by 


ing tissues. The blood which has escaped 
into the loose areolar tissue infiltrates 


the cheek. The blood then follows the 


“IG. g. A, roentgenograph of an injected head showing the 
distribution of the radiopaque material indicating the 
location of the spaces of the face; postero-anterior view. 
A, temporal space; B, retrozygomatic space; c, infra- 
temporal space; p, buccal space; E, parapharyngeal 
space. B, roentgenograph of an injected head showing the 
distribution of the radiopaque material indicating the 
location of the spaces of the face; lateral view. The buc- 
cal space is superimposed on the infratemporal and 
parapharyngeal spaces. aA, temporal space; B, retrozy- 


gomatic space; c, buccal space. 


loose connective tissues along the fascial 
plane of the muscles of the cheek and may 
only be limited in its downward course by 
the attachment of the buccinator muscle 
to the body of the mandible. The forward 
course of the blood is limited by the 
insertion of the muscle fibers of the 
buccinator muscle into the fibers of 
the orbicularis oris muscle.” 

Upward extension of the infection from 
the infratemporal space may involve either 
or both the retrozygomatic and temporal 
spaces. In either case trismus is markedly 
increased because the temporal muscle 
becomes involved in addition to the 
internal pterygoid muscle. 

Isolated infection of the retrozygomatic 
space probably does not exist unless it 
may become involved secondarily to an 
osteomyelitis of the zygoma. This space, 
however, assumes importance because of 
its position serving as an avenue of com- 
munication between the infratemporal 
and temporal spaces. Because of its recessed 
position and because it is devoid of sufli- 


repeated facial and temporal abscesses. 
Gillies, Kilmer and Stone recognized the 
direct communication between the retro- 
zygomatic space when they described the 
method of external approach in reducing 
zygomatic fractures.1! The method con- 
sists of inserting an instrument beneath 
the temporal fascia and passing it down 
beneath the zygomatic bone and zygomatic 
arch. Infections likewise may travel un- 
impeded from the retrozygomatic space 
into the temporal space. Temporal ab- 
scesses present uniform swellings above 
the zygomatic arch. Because of the tough- 
ness of the fascia fluctuation by means of 
palpation is not readily demonstrated. 
Spontaneous external rupture of a tem- 
poral abscess is infrequent, because of the 
character and thickness of the fascia. 
Many investigators make reference to 
superficial and deep temporal abscesses. 
In this reclassification of spaces of the 
face and deep temporal abscesses are those 
infections which are confined in the infra- 
temporal space. Infections originating in 


4 
A B 


36 American Journal of Surgery 


the temporal space may by downward 
progress involve the infratemporal and 
retrozygomatic spaces and from there 
the buccal and parapharyngeal spaces. 
At the medial aspects of the angle of the 
mandible, anterior to the insertion of the 
internal pterygoid muscle the infratem- 
poral space is approximated by the deep 
fascia covering the submaxillary gland. 
The gland may become involved second- 
arily to infections of the infratemporal 
space or there may be a direct extension 
of infections of the third mandibular molar 
to the submaxillary space. Slightly pos- 
teriorly and along the buccopharyngeal 
fascia the parapharyngeal space is located. 
Figure 8B shows the possible spread of 
infection which may involve the floor of 
the mouth by extension of the purulent 
material from the infratemporal space 
anteriorly either above or below the 
mylohyoid muscle. 

Coller and Yglesias described a space 
which they designated as the space of the 
body of the mandible.6 The mandible is 
covered with periosteum which serves 
also as a means of attachment of muscles 
and fasciae. All spaces described are 
only potential spaces which assume clinical 
importance when infectious material be- 
comes confined or trapped within them. 
It should be possible to inject potential 
spaces in the laboratory if such spaces 
exist. This work cannot confirm the 
presence of the so-called space of the body 
of the mandible. 


SUMMARY AND CONCLUSIONS 


1. Proper management and the inter- 
pretation of the clinical findings and the 
surgical approach of the deep infections 
of the face depend on accurate knowledge 
of the anatomy of the face, the fasciae, 
and the potential spaces which may harbor 
infections. 

2. Because of the close proximity of 
the region studied to the oral cavity the 
greater majority of the infections are of 
dental, paradental and osteogenic origin. 
3. The anatomical study of the deep 
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structures of the face, the fasciae, and 
potential spaces consisted of dissection, 
injection of spaces with radiopaque mate- 
rials followed by frontal and horizontal 
section. 

4. The following spaces or compartments 
were found by the above method and are 
here described: (1) temporal, (2) infra- 


temporal, (3) retrozygomatic, and (4) 
buccal. 
5. The infratemporal, retrozygomatic 


and the buccal spaces as such are described 
for the first time. The temporal space is 
included in order to bring out its relation 
to the spaces mentioned above. 

6. The spaces described are not entirely 
bounded by fascia. Bones, muscles, fasciae 
and skin make important contributions 
in the intricate make-up of the spaces 
in the face. 

7. Communications between the various 
spaces are demonstrated which indicate 
the possible avenues of the spread of 
infections. 

8. Communication between deep and 
superficial spaces is demonstrated. 
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EDICAL literature abounds in in- 
stances of urological syndromes 
resulting entirely from lesions out- 

side the genitourinary tract. The majority 
of these extraneous lesions originate in the 
intestinal tract. Less frequent, however, 
have been reports dealing with cases of 
acute appendicitis giving rise to urinary 
symptoms. A cursory review of the litera- 
ture reveals a paucity of material dealing 
with the subject of chronic appendiceal 
abscesses in the field of urologic practice. 
While it is the purpose of this communica- 
tion to discuss the problem of the chronic 
appendiceal abscess with regard to its 
occasional tendency to give rise to uro- 
logical syndromes, it would not be amiss to 
review briefly the readily available litera- 
ture pertaining to the subject of urological 
manifestations of appendicitis in general. 

As far back as 1896 Deaver, in his 
treatise on appendicitis, mentions this 
relationship, and attributes the urological 
symptoms associated with appendicitis to 
irritation of the sympathetic nervous 
system. 

The problem of hematuria associated 
with appendicitis has been discussed by a 
number of observers (Speed, Packard, 
Becke). Speed reports that in seven pa- 
tients out of thirteen with acute or sub- 
acute appendicitis, the urines at the time 
the patients were admitted to the hospitals 
revealed from 50 to 200 erythrocytes per 
high power field. Following appendectomy, 
the urines were free of red blood cells. This 
author has tabulated the causes of hema- 
turia as (1) ureteritis; (2) periureteritis; 
(3) cystitis; (4) pericystitis; (5) septic 
infarcts to kidneys, ureters, bladder and 
prostate; (6) toxic hematuria; and (7) light- 


ing up of an old urethritis by an acute 
febrile attack resulting from appendicitis. 
He believes, however, that the most likely 
cause of the hematuria is a periureteritis 
caused by an appendix lying in close 
proximity to the right ureter. 

Packard reported an instance of appendi- 
citis associated with hematuria, apparently 
originating in the right kidney, but on 
passing a ureteral catheter into the renal 
pelvis, urine obtained from the _ pelvis 
showed no red blood cells. A somewhat 
similar case was described by Becke, in 
which the right kidney was removed be- 
cause it was believed to be the source of 
hematuria. Examination of the extirpated 
kidney disclosed no abnormality, but a 
subsequent operation revealed the appendix 
adherent to the stump of the right ureter. 

Instances of pyuria associated with 
appendicitis have also been reported. Harbin 
believes that pyuria accompanying acute 
appendicitis is due to pyelitis, which in 
turn results from a metastatic infection 
originating in a focus which Is also responsi- 
ble for the appendicitis. In chronic cases 
he is inclined to believe that the organism, 
which is usually the Bacillus coli, gains 
access to the kidney by way of the ureteral 
lymphatics from the affected appendix. 
Van Duzen reviewed a series of 300 cases of 
pyelitis and attributed the probable cause 
to an infected appendix in 7.6 per cent of 
them. 

An interesting case of massive pyuria 
resulting from rupture of an appendiceal 
abscess into the bladder was encountered 
by Keene and cited by Kelly and Hurdon 
in their treatise, ““The Vermiform Appen- 
dix and its Diseases” published in 1905. 
Nielson in a paper published in 1932 deal- 
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ing with this subject was able to collect 
twenty cases of this type from the available 
literature. 

Reports dealing with vesico-appendiceal 
fistulas are meager. In Kelly and Hurdon’s 
book a case of Kindgon is cited in which a 
patient passed worms through the urethra, 
and urine in the stool. Postmortem exami- 
nation disclosed an appendix which was 
adherent to and communicated with the 
bladder. 

A case of reflex anuria associated with 
appendicitis was reported by Abdanski in 
1929. Cope maintains that appendicitis 
in males is associated with testicular pain 
in 5 per cent of cases, and attributes this to 
irritation of the sympathetic nerves situ- 
ated in the wall of the right spermatic 
artery. He also attributes the phenomenon 
of right costovertebral tenderness fre- 
quently associated with inflamed appen- 
dices lying in retrocolic position to irritation 
of the tenth dorsal spinal nerve which is 
supposed to innervate the appendix. Re- 
traction of the right testicle has been 
occasionally noted associated with acute 
appendicitis and is believed to be due to 
contraction of the cremaster muscle from 
irritation of the right genitocrural nerve. 

An unusual case of priapism associated 
with appendicitis was described by Long 
in the course of a discussion of a paper 
written by Harbin. In this case the appen- 
dix was gangrenous and was found lying 
in close proximity to the right ureter. 

An interesting case was recently de- 
scribed by Ehlert, of a boy fifteen years of 
age, who was admitted to the urologic 
service complaining of dysuria, inability to 
void, chills, fever, nausea and vomiting. 
The urine was cloudy due to pus cells, and 
on physical examination a mass was felt 
above the symphysis pubis. The diagnosis 
was acute cystitis with urinary retention. 
Postmortem revealed a generalized perito- 
nitis due toa ruptured gangrenous appendix 
which was situated directly in the midline, 
on top and slightly in front of the bladder, 
and adherent to the bladder. 
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CASE REPORTS 


The three cases about to be presented 
are unique in that few if any similar cases 
have been previously reported. 


Case 1.* Mr. R. D., aged fifty-five, was 
seen by us December 18, 1941, complaining of 
dysuria, diurnal and nocturnal urinary fre- 
quency and pain in the urethral meatus. The 
past history was uninformative. 

For the past six months he had been com- 
plaining of a sense of fullness in the perineum, 
with dysuria and increased diurnal and noc- 
turnal frequency, voiding eight times during 
the day and three times at night. Lately he 
experienced pains in the meatus and supra- 
pubic discomfort. During the past few weeks 
he had had bouts of diarrhea and rectal tenes- 
mus. There was a loss of ten pounds in weight 
during the past six months. 

A No. 21 Brown Buerger cystoscope was 
introduced into the bladder with considerable 
difficulty due to marked spasm in the region of 
the sphincter. Bladder capacity was reduced 
and there was a well defined median bar and 
collar contracture of the vesical neck. The base 
of the trigone was narrowed. 

Rectal examination disclosed a stony-hard 
“shelf” situated above the upper border of the 
prostate gland, involving the anterior wall of 
the rectum, and extending half-way around the 
circumference of the rectum. The mucous mem- 
brane covering the “‘shelf,” however, appeared 
to be intact. The prostate was small and of 
normal elasticity. 

Physical examination revealed a well de- 
veloped male who did not appear acutely 
ill. Save for the #¥ectal findings above de- 
scribed, the physical examination was essen- 
tially negative. 

Roentgenological examination of the uro- 
genital tract revealed nothing abnormal. 

Barium enema roentgen study disclosed a 
suspicious ragged deformity in the region of 
the rectosigmoid. 

Siginoidoscopy revealed the following: Situ- 
ated about three inches from the external anal 
sphincter there was a nodular shelf involving 
the anterior rectal wall. Three specimens were 
taken for biopsy from different parts of the 
lesion. These were reported ‘‘inflamed fibro- 
adenomatous rectal polyp showing prominent 


*J. 
1943. 


reported in J. Urol., vol. 50, no. 1, July, 
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mitoses. There is no epithelial cell invasion of 
the stroma. The glands appear regular.” 
Although it was believed that we were deal- 
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flexure lying to the left, the terminal portion 
of the ileum to the right, the posterior wall of 
the bladder ventrally, and the promontory of 


Appendicial abscess 
in pelvic cavity 


Fic. 1. Diagrammatic sagittal view showing relationship between 
abscess cavity, bladder, stump of appendix and rectum. (Note 


formation of Blumer’s shelf.) 
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Fic. 2. Diagrammatic view showing relationship between 
abscess cavity and bladder, sigmoid, terminal ileum and 


appendiceal stump. 


ing with a typical “Blumer’s shelf,” absence 
of distinct evidence of malignancy in the 
biopsy specimens warranted an exploratory 
laparotomy. 

Operation was performed on January 9, 1942. 
(Figs. 1 and 2.) Under spinal anesthesia the 
abdomen was opened through a four-inch left 
paramedian suprapubic incision. A mass the 
size of a large orange was found situated deeply 
in the pelvis behind the bladder. This mass 
comprised the mesial wall of the sigmoid 


the sacrum situated posteriorly. Planted di- 
rectly into the center of the mass was the 
proximal half of the vermiform appendix, the 
terminal portion of which had completely 
sloughed off. The sigmoid flexure and ileum 
were densely adherent to the mass. A collec- 
tion of thick, inspissated, putty-like material 
was found in the center of the area of tumefac- 
tion. The proximal half of the appendix and 
its mesentery were thickened but the caput colli 
was In no way involved. 
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With the patient in high Trendelenburg median bar and contracture of the vesical 


position, the abdominal contents were dis- neck. Careful interrogation failed to elicit 
placed caudally and held in place with warm 
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appendix Bladder 

Fic. 3. Schematic drawing, anteroposterior view, 
illustrating the relative position of the abscess cavity 
to the anterior abdominal wall, cecum and bladder, 
and the line of incision. 


packs, thereby clearly exposing the _ pelvic 
lesion. The sigmoid and terminal ileum were 
carefully separated and freed from the bladder 
by blunt gauze dissection. The proximal half 
of the appendix was freed and removed in the 
usual manner and its stump carbolized but not 
inverted. The thick inspissated pus was evacu- 
ated by suction and to Gm. of sulfanilamide 
crystals was evenly distributed within the 
abscess cavity. A rubber dam drain was placed 
deeply into the pelvis behind the bladder, and 
two small rubber tubes were introduced in the 
immediate vicinity of the appendiceal stump. 
The wound was closed in layers around the 
drains. 

Recovery was completely uneventful. The 
rubber dam was removed on the sixth post- 
operative day and the sutures on the seventh. 
All drains were out on the eleventh day, and 
he was discharged from the hospital on January 
22nd, thirteen days after operation. When last 
seen he was symptom-free, and the rectal shelf 
had completely disappeared. 


This case presents a number 
of interesting and unusual features. Here 
we have a patient who presented himself 
with symptoms of prostatism and who, 
following a cystourethroscopic examina- 
tion, was found to have a well defined 
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Fic. 4. Schematic drawing, sagittal view, show- 
ing the position of the abscess cavity to the 
anterior abdominal wall, cecum and bladder. 
The dotted line shows the extent of removal 
of the anterior abdominal wall in the operative 
procedure. 


appendicitis. Upon rectal examination, 
however, a rectal “‘shelf”’ was found which 
usually signifies the presence of a metastatic 
lesion in the cul-de-sac and therefore an 
inoperable condition. Yet, surgical inter- 
vention disclosed the underlying cause of 
this patient’s difficulty to have been an 
old appendiceal abscess which, because 
of its location, gave rise to symptoms of 
prostatism and also to the development of 
a pelvic ridge which was highly suggestive 
of a “‘Blumer’s shelf.” Followmg appen- 
dectomy and drainage of the abscess 
cavity, all symptoms disappeared, includ- 
ing the “rectal shelf.” 


Case u.* N. L., aged fifty-two, seen 
September 19, 1942, complained of increased 
urinary frequency, nocturia, backache and loss 
of weight (twenty pounds). He was observed 
at one of the metropolitan hospitals where a 
diagnosis of carcinoma of the prostate was 
made. Before submitting to surgical interfer- 
ence, he insisted upon another opinion. 

Cystoscopy revealed a well defined median 
bar with slight congestion of the verumon- 


*J. A. L. reported in J. Urol., vol. 50, no. 4, October, 
1943. 
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tanum. There was no evidence of lateral lobe 
enlargement. By rectum the prostate felt 
normal in size and consistency. Situated above 
the upper margin of the prostate there was a 
rigid, bar-like structure. 

Barium enema disclosed 
disease in the colon. 

Physical examination showed an acutely ill 
male, who presented no findings other than 
those mentioned above. Temperature was 
102°F.; blood count: hemoglobin 10.6 Gm. 
per 100 cc. of blood; erythrocytes 3,900,000 per 
cu. mm.; leukocytes 20,300. Polymorphonu- 
clears 67 per cent. Urinalysis was essentially 
negative. 

Preoperative diagnosis: Pelvic abscess in 
juxtaposition to bladder (appendiceal abscess). 

Operation was performed on September 24, 
1942. Under spinal anesthesia the abdomen 
was opened through a four-inch right para- 
median incision. The serosa of the small intes- 
tine was injected. There was a small amount of 
serosanguineous fluid in the peritoneal cavity. 
Situated deeply in the pelvis there was a large 
mass, the left boundary of which consists of 
the mesial surface of the sigmoid flexure. A 
loop of indurated, injected terminal ileum was 
adherent to its upper surface. The posterior 
wall of the bladder formed its anterior bound- 
ary, while the caput coli, which appeared to be 
uninvolved, was situated to the right and 
directly above it. The appendix was not 
immediately visualized. After separating the 
loop of ileum from the mass, an abscess cavity 
was encountered and much pus evacuated. 
Careful blunt dissection of the ileocecal region 
showed the stump of the appendix to measure 
approximately 1.5 inches. The distal portion of 
the appendix was found completely sloughed 
off. 

The appendiceal stump was extirpated and 
the cavity drained. Eight Gm. of sulfanilamide 
were salted into the pelvis. The patient was dis- 
charged from the hospital symptom-free on 
October 8, 1942. 

Case 11. Mr. C. K., aged fifty-nine, was 
seen November 5, 1943, complaining of a 
suprapubic swelling, dysuria, increased diurnal 
and nocturnal urinary frequency and loss of 
weight extending over a period of a few 
months. About two and one-half years previ- 
ously he experienced an attack of pain in the 
right lower quadrant accompanied by vomiting. 
During and after this episode, he was examined 
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in the out-patient department of a _ large 
metropolitan hospital and dilute hydrochloric 
acid was prescribed. Although the acute pain 
subsided in ten days, during the next two years 
he suffered from bouts of diarrhea alternating 
with constipation. About two or three months 
ago a swelling appeared in the lower abdomen, 
and he began to complain of urinary symptoms 
as previously mentioned. 

Physical examination showed an emaciated 
male about sixty years of age, who looked 
chronically ul, and disclosed a hard, ovoid, 
non-tender mass in the midsuprapubic region, 
extending from the symphysis pubis to the 
umbilicus. Large lymph nodes were palpable 
in both groins. Blood pressure was 115/80. 
Rectal examination was negative; the prostate 
was slightly enlarged and firmly elastic. 

A No. 21 Brown-Buerger cystoscope was 
easily introduced into the bladder. There was 
6 ounces of amber, clear, residual urine. 
Situated on the upper posterior wall of the 
bladder there was a nodular intrusion about 
the size of an English walnut. The mucosa 
covering this nodular area of bladder wall 
was smooth and not ulcerated. There was a 
collar contracture of the vesical neck, with 
slight hypertrophy of the lateral lobes of the 
prostate. 

Urinalysis revealed the following: Specific 
gravity 1.004; albumin and sugar negative; 
microscopic 1-2 leukocytes and an occasional 
erythrocyte per high power field. Bacteriology 
of bladder urine: Negative on smear and 
sterile on culture; Tbe negative. 

Blood Wassermann negative. 

Preoperative diagnosis: (1) [ntra-abdominal 
carcinoma involving the bladder; (2) sarcoma 
of the abdominal wall involving the bladder. 

Operation was performed on November 6, 
1943, by one of us (J. A. L.): Under spinal 
anesthesia (tropococaine) a midline incision 
was made commencing at the symphysis 
pubis and extending upward above the um- 
bilicus to the left of the midline for a distance 
of three inches. An attempt to enter the 
peritoneal cavity directly above the symphysis 
was unsuccessful because of the sclerotic char- 
acter of the tissues beneath the skin. It was 
only after the incision had been lengthened 
above and to the left of the umbilicus that 
the peritoneal cavity could be entered. 

Situated in the midportion of the abdomen 
and extending from the symphysis pubis to 
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the umbilicus there was a mass of stony-hard 
consistency. The lower portions of both recti 
muscles directly over the area of tumefaction 
felt sclerotic. The mass was firmly adherent 
to the vault of the bladder. The cecum was 
adherent to its posterior surface, and after 
careful dissection the appendiceal stump, 
thickened, reddened and with indurated mes- 
entery, anchored the caput coli to the center 
of the area of tumefaction. It was now evident 
that we were dealing with an old chronic 
indurated abscess resulting from a gangrenous 
appendix which had ruptured into the anterior 
abdominal wall. The wall of the abscess was 
markedly sclerotic, and about three ounces of 
thick, inspissated pus was found within the 
center of the mass. A portion of the bladder 
vault was intimately adherent to the abscess 
wall. (Figs. 3 and 4.) 

After entering the peritoneal cavity the 
intestines were carefully packed off into the 
upper abdomen and the borders of the mass 
clearly defined. The base of the appendix was 
crushed, and divided with a carbolized knife 
between two ligatures, and the cecum replaced 
into the upper abdomen. The abscess cavity 
was opened and about three ounces of pus 
evacuated. In order to extirpate the area of 
tumefaction completely, it was necessary to 
remove a portion of the bladder vault to which 
it was intimately adherent. The bladder wall 
was closed around a tube with two layers of 
fine chromic catgut. Ten Gm. of sulfanilamide 
crystals were evenly distributed through the 
pelvis and around the bladder. The recon- 
structed bladder was extraperitonealized by 
approximating the peritoneum covering the 
psoas muscles on either side of the bladder 
and to the serosal layer of the rectosigmoid. 
The abdominal wall was closed with a series 
of heavy silk sutures, incorporating all layers 
of the abdominal wall except the skin which 
was closed separately with interrupted silk 
sutures. Drainage consisted of one packing 
and one rubber tube to the space of Retzius 
and one packing and one tube to the space 


above the bladder. 


Comment. This is a case of an old 
chronic appendiceal abscess in a male 
patient who showed a large midline supra- 
pubic tumor, and who complained of 
dysuria, increased diurnal and nocturnal 
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urinary frequency and loss of weight. 
About two and one-half years previously 
he experienced an attack of what now 
appears to have been acute appendicitis, 
but which had not been recognized as 
such at that time. For two years there- 
after he had bouts of diarrhea and con- 
stipation. During the past two months 
he noted a swelling in the lower abdomen 
and began to complain of urinary symp- 
toms. Operation disclosed an old ap- 
pendiceal abscess involving the anterior 
abdominal wall and a portion of the vault 


of the bladder. 


SUMMARY AND CONCLUSIONS 


Acute appendicitis can give rise to 
urological symptoms. A brief review of 
the literature pertaining to this subject ts 
presented in an attempt to emphasize the 
motivating causes of these urological mani- 
festations. Three unusual cases of chronic 
appendiceal abscess with unusual urological 
features are presented. 
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HEMORRHAGE* 
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BROOKLINE, MASSACHUSETTS 


HE conquest of hemorrhage has 

played a major part in the reduction 

of maternal mortality in the last 
decade. The intravenous infusion of blood 
and plasma has become so easy and safe, 
this procedure is now relegated to the 
junior intern or, in many clinics, to the 
nursing staff. But the veins may fail us 
when we need them most, as in patients 
with very severe hemorrhage when the 
peripheral venous system is found to be 
collapsed. 

In this desperate situation or when 
for any other reason the intravenous route 
is not available, we have found the recently 
developed method of intrasternal infu- 
sion of tremendous value in obstetrical 
hemorrhage. 

In the treatment of pernicious anemia 
Josefson,! in 1934, injected a liver prepara- 
tion intrasternally. In 1940, Tocantins? 
bled rabbits and reinfused the blood into 
the bone marrow of the tibia. He noted 
that the hemoglobin and red blood cell 
counts returned to normal in twenty-four 
hours. He then demonstrated that mer- 
cury injected into the human sternum 
soon issued from the severed internal 
mammary veins on the undersurface of 
the sternum. Next Tocantins infused 
saline solution into the sternum of three 
men successfully. He stated that the 
intrasternal route may offer one more 
means of administering parenteral therapy 
when speed was desirable and the usual 
pathways unsuitable. 

In 1940, Tocantins and O’Neill* admin- 
istered citrated blood, plasma, and glucose- 
saline solutions to adult patients via the 
sternum and used, with equal success, the 


tibia and femur of children. No local or 
constitutional reactions were observed clin- 
ically or by x-ray. 

Henning,‘ in 1940, proved that sub- 
stances injected into the medullary cavity 
rapidly find their way into the circulation. 
He pointed out that in military surgery 
this would have many advantages. The 
sternum is always readily accessible and 
the needle is firmly fixed in the compact 
layer of bone and is not easily dislodged 
in restless patients or those who must be 
transported considerable distances. 

Meyer and Perlmutter’ demonstrated 
that the circulation times tested with 
saccharin, arm to tongue and sternum to 
tongue, were essentially the same. 

Subsequent articles by Tocantins and 
O’Neill et al.6!° have demonstrated the 
value and safety of this method. Papper 
and Rovenstine!! and others have also 
shown the value of osteoclysis. The latter 
two workers reported easy and rapid 
anesthesia with sodium pentothal admin- 
istered through the sternum. 


TECHNIC 


The skin over the sternum is prepared 
with alcohol and iodine. A 1 per cent 
solution of procaine is infiltrated into the 
skin, subcutaneous tissue, and the peri- 
osteum in the midline over the manubrium 
or over the body of the sternum below the 
angle of Louis. 

An ordinary B-D 15 gauge needle 154¢ 
inch Jong with a stylet is then inserted 
vertically with bevel up through the 
periosteum. With the needle then tilted at 
a thirty degree angle to the skin moderate 
firm constant pressure is used until a 


* From the Obstetrical and Gynecological Service of the Carney Hospital. Presented at the annual meeting of 
the New England Obstetric and Gynecologic Society, Boston, December 6, 1944. 
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sensation of “‘give”’ occurs; this indicates 
piercing of the anterior plate of the 
sternum. The end of the needle now lodges 
in the marrow cavity. The needle is held 
firmly in place by the bony plate. A 2 cc. 
syringe with 1 cc. saline is connected to 
the needle and 0.1 to 0.2 cc. blood-marrow 
mixture are aspirated. Next 2 cc. saline 
are injected slowly. into the sternum. To 
prevent marrow clotting in the needle the 
adapter of the tubing connected to the 
usual gravity infusion apparatus Is then 
quickly attached to the needle in the ster- 
num. The rate of flow is adjusted according 
to the needs of the patient. The needle 
and surrounding area are covered with 
sterile gauze. 

Only in the event of deep shock is it 
deemed advisable to inject blood or plasma 
rapidly with a large syringe directly into 
the sternum. The rate of flow may dimin- 
ish after some hours or the flow stop, 
but this is remedied by reinserting and 
removing the stylet and injecting 2 cc. 
of saline under slight pressure. This 
may cause slight discomfort to the patient 
locally. In this same manner, when the 
patient has received adequate fluids, the 
gravity infusion apparatus is disconnected, 
the stylet inserted into the needle and 
sterile dressings placed over this. The 
next day the stylet may be removed, 
0.5 cc. saline injected, 0.1 cc. blood- 
marrow mixture aspirated, 2 cc. saline 
injected and the administration of blood 
and other fluids started again. The needle 
has thus been allowed to remain for six 
days.!! Doud and Tysell!? in a case of 
uncontrollable bowel hemorrhage in ulcera- 
tive colitis permitted the needle to remain 
in place five days and one day later re- 
inserted it for four days without after- 
effects. Fluids may be permitted to run 
through two needles at the same time, one 
in the manubrium and one in the gladiolus. 


PRECAUTIONS 


1. Strict asepsis should be maintained 
from the time the skin is prepared for pro- 
caine infiltration until after removal of 
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the needle, when the site is again prepared 
with alcohol and iodine and a sterile 
dressing applied. 


Fic. 1. Sketch showing one needle in sternal body 
and one needle in manubrium. 


2. Osteoclysis is contraindicated in cases 
with septicemia. 

3. One should guard against piercing 
the posterior sternal plate. The sternum in 
infants and children is poorly developed 
and should not be used. 

4. If marrow cannot be aspirated, fluid 
must not be injected. The lower femur or 
tibia has been used satisfactorily and may 
then be used. In children only the latter 
sites should be selected. 

5. Not more than one puncture should 
be made in the manubrium unless twelve 
hours have elapsed. An unsuccessful punc- 
ture in the body of the sternum at one 
place may be repeated only at some dis- 
tance from the first. Some of the fluid 
running through the second puncture may 
flow out of the first puncture if the pressure 
be great enough and the openings close 
together. 

6. Circulatory overloading is to be 
avoided as with intravenous administra- 
tions. 

7. Hypertonic and irritating solutions 
should not be used. 


INDICATIONS 


The intrasternal route may be used when 
there is profound shock with collapse of 
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the peripheral veins, when rapid massive 
administrations of blood, plasma, and 
other fluids are desirable and when the 
time-consuming dissection of veins might 
be disastrous. Frequently when such veins 
are isolated they are found to be collapsed 
or are too small for the rapid infusion 
of fluids. Other conditions in which the 
intrasternal route is recommended are 
widespread burns, mutilations, (as when 
the extremities have been amputated), 
thrombosed veins from repeated intrave- 
nous injections, patients requiring long- 
continued parenteral fluid therapy and 
in very restless patients. In infants and 
children, as stated above, the femur or 


tibia should be used. 


CASE REPORTS 


The following cases are reported to 
demonstrate the value of intrasternal 
infusion in obstetrics: 


CasE1. No. 441617. Mrs. S., a thirty-eight- 
year-old quadripara, was admitted to the 
Carney Hospital, April 3, 1944. One hour be- 
fore admission she was awakened during the 
night by vaginal bleeding. 

The last menstrual period occurred six and 
one-half months previously and her pregnancy 
had progressed normally up to the present time. 
She had three previous transverse cervical 
cesareans. The first was performed for cephalo- 
pelvic disproportion after a sixteen-hour trial 
labor. The other two were performed electively. 
There had been no serious illnesses and no 
other operations. 

On physical examination the patient was 
well nourished but with noticeable pallor of 
the face and mucous membranes. The tem- 
perature was 99°F., pulse 88, and respirations 
22. The heart rate was regular. The blood 
pressure was 110 systolic, 60 diastolic. There 
was slight cardiac enlargement, a_ systolic 
thrill, and a blowing apical systolic murmur. 
The fundus was three fingers above the 
umbilicus. The uterus was flaccid and non- 
tender, and the fetal heart rate was 136. 
The hemoglobin was 55 per cent with 2.58 
milion red blood cells, 7,100 white blood cells. 
The blood Hinton was negative. The patient 
was RH positive, and the urine was normal 
except for a few pus cells. 
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The flowing subsided soon after admission 
and the following day the patient received 
500 cc. citrated blood. For the next four days 
there was occasional staining. For three days 
there was no further showing of blood and the 
patient was permitted to get out of bed. The 
following day a sudden profuse hemorrhage 
occurred. An intravenous whole blood trans- 
fusion was started and the patient was taken 
to the operating room. Under spinal anesthesia 
a transverse cervical cesarean section was 
performed with the delivery of a living female 
infant weighing 2 pounds, 10 ounces; )499 gr. 
of ergonovine malleate was given intraven- 
ously. A central placenta previa was found and 
after removal of the placenta there was free 
bleeding from the placental site which was 
controlled by pressure. The fundus contracted 
well. The operation was speedily completed 
but when the skin was being sutured the 
patient began to bleed profusely from the 
vagina. The blood pressure dropped until it 
could not be obtained and the patient became 
pulseless. She was placed in deep Trendelen- 
burg position, the cervix was exposed with a 
speculum, and the uterine cavity and vagina 
were firmly packed with a gauze strip im- 
pregnated with sulfanilamide. It was noted 
that the blood transfusion had stopped running. 
Veins were exposed by incision but were found 
to be collapsed. The patient appeared to be in 
extremis. After preparation of the skin over the 
sternum with alcohol and todine but without 
local anesthesia, a No. 15 needle was inserted 
into the body of the sternum and blood and 
plasma administered rapidly by this route. 
Twenty minutes later the radial pulse was 
felt feebly at 130 per minute and the blood 
pressure was found to be 40/0. The patient 
was kept for the ensuing three hours on the 
operating table where she received intra- 
sternally a total of 1,500 cc. whole blood, 
1,000 cc. plasma, and 500 cc. physiologic saline. 
The blood pressure gradually rose to 95/60 at 
the end of the three hours and the pulse was of 
fair quality, rate 120, and the patient was 
returned to the ward where an additional 
1,000 cc. of whole blood were given. It was 
later possible to enter a small vein in the right 
arm and when the intravenous solution was 
running well six hours after the operation 
and the blood pressure and pulse were satis- 
factory the needle in the sternum was removed, 
alcohol and iodine were applied to the site of 
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sternal puncture and a dry sterile dressing 
applied. During the next twenty-four hours 
3,000 cc. of 5 per cent glucose and saline 
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at 11:30 A.M. she complained of pain in the 
lower abdomen and back particularly at the 
left lower quadrant. At 7 p.m. of the same day 


Fic. 2. Longitudinal section through the human sternum. 1, body of sternum; 2, needle 
in body of sternum; 3, angle of Louis; 4, needle in manubrium; 5, manubrium. 


were given intravenously together with 5 Gm. 
of sodium sulfadiazene and 80 cc. of 1 molar 
sodium lactate. 

For the next six days the patient received 
1 Gm. of sulfadiazene every four hours with an 
equal amount of sodium bicarbonate by mouth. 
Eighteen hours after operation and after getting 
2,500 cc. whole blood the red blood count 
was 1.5 million with a 35 per cent hemoglobin. 
This revealed the degree of blood loss that had 
occurred; 2,000 cc. whole blood were given 
during the second and third postoperative 
days. The temperature rose to 101°F. on the 
second postoperative day and thereafter re- 
mained below 99°F. 

There was slight vaginal oozing of blood for 
one and a half days. The uterovaginal pack 
was removed on the second day. 

The patient was discharged on the nineteenth 
postoperative day in excellent condition with a 
hemoglobin of 75 per cent and a red blood 
count of 3.4 million. 

Case u. No. 442609. Mrs. R., a thirty-one 
year old female, was admitted to the Carney 
Hospital at 12 noon on June 4, 1944, com- 
plaining of lower abdominal pain and slight 
vaginal bleeding during the previous forty- 
eight hours. She had a normal full term preg- 
nancy in 1933 and a miscarriage at two months 
in 1937. She had always been in good health 
and had had no operations. Her last regular 
menstrual period occurred on April 5th and was 
normal in all respects. On May 2nd and for the 
ensuing two weeks she had slight vaginal 
bleeding with the passage of a few small clots 
but there was no associated pain. On June 2nd 


she began to have some slight vaginal staining. 
About twenty-four hours later on June 3rd, 
she experienced pain in the right shoulder fol- 
lowed in a few minutes by pain in the left 
shoulder. 

Physical examination revealed a well de- 
veloped and somewhat obese young female 
complaining of lower abdominal pain. The 
blood pressure on admission, was 130/90, pulse 
110 of fair quality, temperature 98.4°r. Her 
abdomen was moderately distended and gener- 
ally tender with flatness to percussion in the 
flanks, the greatest tenderness being at the 
left lower quadrant. Rectal examination re- 
vealed a thick closed cervix. Extreme tender- 
ness was elicited on palpation of the cervix. 
There was fullness in the cul-de-sac of Douglas 
and in both lateral vaults. The hemoglobin was 
50 per cent, Sahli, red blood count 2,460,000, 
white blood count 30,300. A diagnosis of 
ruptured left tubal pregnancy with hemo- 
peritoneum and early shock was made and 
preparations for operation started. While the 
patient was being typed and cross matched, 
250 cc. of plasma were administered intra- 
venously and this was followed by a continuous 
drip of 5 per cent glucose in saline. Arrange- 
ments were made for the sterile aspiration and 
collection of free blood from the abdominal 
cavity. A blood transfusion was started intra- 
venously as the operation was begun. The blood 
pressure at this time was go systolic and 60 
diastolic. 

A laparotomy was performed. On opening 
the abdomen the peritoneal cavity was found 
filled with free and clotted blood; 550 cc. of 
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the free blood were aspirated into a sterile 
flask containing 100 cc. of sodium citrate solu- 
tion. The clotted blood was removed. As the 
free blood was being aspirated, quick explora- 
tion of the pelvis revealed a rupture to be at 
the isthmus of the left tube and there was 
active bleeding. Left salpingo-oophorectomy 
was quickly performed and the bleeding con- 
trolled. At this time her blood pressure dropped 
to 80 systolic and 20 diastolic. The pulse was 
thready and weak with a rate of 130. The 
transfusion ceased running abruptly, the 
needle having been dislodged from the only 
available good vein. Attempts to find another 
suitable vein failed, therefore, an intrasternal 


transfusion was started below the angle of 


Louis and the blood allowed to run in rapidly. 
Fifteen minutes after the osteoclysis was started 
the blood pressure had risen to 95 systolic and 
50 diastolic and the pulse had dropped to too. 

The patient was returned to her room and 
although she was extremely restless when 
coming out of the ether anesthesia, the needle 
remained firmly fixed in the sternum and the 
blood infused at the rate of sixty drops a 
minute. After the first 500 cc. of blood were 
allowed to run in, the 650 cc. of the patient’s 
citrated blood which were obtained from the 
peritoneal cavity were inserted. This was fol- 
lowed by 1,500 cc. of 5 per cent glucose in 
saline and at 8 a.m. the following morning, the 
patient being in good condition, the intra- 
sternal needle was removed. The hemoglobin 
at this time was found to be 45 per cent, Sahli, 
and the red blood count 2,150,000. Her post- 
operative course was entirely uneventful. 

The microscopic report revealed a ruptured 
ectopic tubal pregnancy with chorionic villae, 
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decidua and trophoblastic giant cells. She was 
discharged on the thirteenth day at which time 
her hemoglobin was 70 per cent, Sahli, with a 
red blood count of 3,680,000. 


SUMMARY AND CONCLUSIONS 


Intrasternal infusion Is a life-saving pro- 
cedure in severe obstetrical hemorrhage 
when the peripheral veins have collapsed. 
In less urgent cases it may be used rou- 
tinely when the ordinary intravenous 
routes cannot, for any reason, be utilized. 

The technic, indications, and necessary 
precautions are described. 

Two cases, illustrating the value of the 
method, are presented. 
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SIMPLIFIED PROCEDURE FOR THE TREATMENT OF 
IMPASSABLE URETHRAL STRICTURES AND 
RUPTURE OF THE URETHRA 


Tuomas E. Gipson, M.D. 
Diplomate of the American Board of Urology 
SAN FRANCISCO, CALIFORNIA 


MPASSABLE urethral stricture and 
rupture of the urethra, two separate 
entities, are considered together be- 
cause they are alike in that with both there 
is (1) dissolution of continuity of the 
urethra, (2) there is retention of urine, and 
(3) the bulbomembranous urethra is usu- 
ally the site of involvement. Because of 
these similarities the same general plan of 
treatment applies to both. 

It is of practical importance to outline 
the management of these very serious con- 
ditions at the present time for several 
reasons. First, the student is taught little 
of practical value about their management 
in medical school; secondly, reference to 
text books and medical literature on the 
subject reveals a surprising lack of una- 
nimity of opinion as to treatment. Writers 
are unanimous in stressing the gravity of 
these conditions, and rightly so, but they 
err in overemphasizing the difficulties and 
complexities of treatment in involved dis- 
cussions which cannot help but leave the 
student in a state of utter bewilderment. 
The fact that so many different operative 
procedures are proposed for these con- 
ditions shows that the men who are doing 
them are not entirely satisfied with what 
they are doing. This is analogous to the 
medical treatment of disease in which the 
efficacy of treatment is in inverse ratio to 
the number of remedies proposed. As a 
matter of fact, their management is com- 
paratively simple if a few simple principles 
of treatment are understood and followed. 
It is not outside the scope of the general 
practitioner to handle these problems suc- 
cessfully, and it is particularly important 
at the present time that he assume a useful 
réle in their management because of the 


increasing number of urethral injuries re- 
sulting from the accelerated pace of indus- 
try and as a result of war wounds. 

Let us start first with strictures of the 
urethra. Omitting congenital strictures, 
which are comparatively rare, we may 
divide strictures etiologically into two 
groups: (1) Inflammatory, of which the 
vast majority are of gonorrheal origin, and 
(2) traumatic, most commonly due to 
“straddle injuries,” such as falling astride 
some hard object. 

The majority of all strictures of the 
urethra are of gonorrheal origin. In the 
future we will probably see fewer because 
of the fact that the majority of cases of 
gonorrhea respond to the sulfa drugs. Prior 
to the advent of the sulfa drugs, gonorrheal 
urethritis was treated locally and often 
overtreated because of the tendency of the 
disease to become protracted and fail to 
respond to routine measures. 

Overtreatment locally has been in the 
past a prolific source of strictures, so much 
so in fact that Keyes was prompted to say 
that the gonorrheal victim’s best chance 
to get well was to keep the physician out 
of the urethra. 

Traumatic strictures, as a rule, are more 
serious than inflammatory because they 
are more rigid, less resilient and _ less 
amenable to dilatation. Furthermore, trau- 
matic strictures have an unfortunate habit 
for some unknown reason of causing 1m- 
potence in a high percentage of cases. 

Treatment. Most strictures, whether in- 
flammatory or traumatic, are located in the 
deep urethra, that is, the bulbomembranous 
portion. The posterior urethra (the pro- 
static urethra) is not subject to strictures. 
It is in the bulbomembranous urethra that 
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The opening need be large enough only to 
admit the index finger. The Davis inter- 
locking sounds! are now brought into 


we find almost exclusively those strictures 
which gradually reduce the urinary stream 
to a dribble and finally complete retention, 


Fic. 1. Drawing to illustrate Davis interlocking sound 
technic applicable alike to impassable urethral stricture, 
and to rupture of the urethra. The male sound (a) 
passed per urethram contacts the female sound (b) in- 
troduced into the prostatic urethra through a cystot- 
omy wound. When the two sounds are approximated 
the male then follows the female into the bladder with- 


out difficulty. 


and at this point they may be complicated 
by peri-urethral phlegmon and_ urinary 


extravasation. These complications, of 


course, require adequate surgical drainage. 
As a rule, most strictures can be success- 
fully dilated with sounds, or with filiforms 
and followers. If they do not yield to this 
treatment, it may be necessary to cut them 
from within (internal urethrotomy), using 
a urethrotome. If filiforms and followers 
cannot be passed to the bladder permitting 
internal urethrotomy, then the following 
simple procedure is indicated: 

The patient is prepared for suprapubic 
and perineal surgery. Under low spinal 
anesthesia, with the patient in lithotomy 
position, a suprapubic cystotomy is done. 


play. The male sound is passed through 
the anterior urethra as far as possible. 
The female sound is then guided into the 
posterior urethra through the suprapubic 
wound. By gentle manipulation the two 
sounds are brought together (Fig. 1), the 
male following the female up into the 
bladder. A Robinson double eye catheter, 
No. 20 to 24 F., is tied to the male sound 
(Fig. 2) which is withdrawn, pulling the 
catheter with it. This re-establishes the 
continuity of the urethra and the catheter 
is left in place as a retention catheter for 
seven to ten days before being withdrawn. 
This permits the suprapubic cystotomy 
wound to heal and maintains the patency 
of the urethra. After the catheter is with- 
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drawn the urethra is dilated with sounds 
first at weekly intervals then at lengthening 
intervals depending upon the patency and 
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suture material. Nature has fortunately 
endowed the urethra with wonderful powers 
of recuperation. With a retention catheter 


Fic. 2. Drawing showing end of male sound (a) in bladder. 


Female sound has been withdrawn and a catheter (B) 
is anchored to the male sound. The male sound is then 
withdrawn, pulling the catheter out through the urethra 
where it is left in place as a retention catheter for perma- 
nent drainage of the bladder peruret hram. The cystot- 
omy wound is allowed to close. After one to two weeks 
the urethral catheter is removed, and the patency of the 
restored urethra maintained by passage of occasional 


sounds. 


caliber of the strictured area. The aphorism 
that a stricture is never cured is a true one, 
so that the passage of sounds may be re- 
quired at intervals for an indefinite period. 

In the event that the Davis interlocking 
sounds cannot be brought together because 
of the density and extent of an unyielding 
stricture, it is a simple matter since the 
patient is in lithotomy position, to palpate 
the ends of the two sounds in the perineum 
and to excise through a small midline 
perineal incision the scar tissue which pre- 
vents union of the sounds. (Fig. 3.) This 
may comprise an area I to 3 cm. in extent. 
Then the Davis interlocking sounds are 
brought together and the operation com- 
pleted as outlined above. 

Some authors make much of the neces- 
sity of approximating by suture the 
urethral mucous membrane of the distal 
and proximal segments after excision of the 
stricture. In my experience, this is a 
woeful and unnecessary waste of time and 


in place acting as a splint the urethral 
mucous membrane will regenerate rapidly 
over a wide area, so that after a period of 
one to two weeks the urethral catheter 
may be safely removed and one will be 
rewarded with an intact patent urethra. 
Of course, one cannot wholly escape re- 
formation of a certain amount of scar 
tissue so that occasional passage of sounds 
may be necessary as follow-up treatment. 
The above described procedure accom- 
plished with the aid of the Davis inter- 
locking sounds is surprisingly easy to 
perform, and can be accomplished very 
quickly with a minimum of damage to 
normal structures. This is in direct con- 
trast to the type of external urethrotomy 
advised by many authors, consisting of a 
difficult perineal dissection without resort- 
ing to the use of suprapubic cystotomy and 
the Davis interlocking sounds. No opera- 
tion can be more difficult, and damage to 
the external sphincter or even the rectum 
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may result from floundering around in 
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sound technic and the suprapubic fistula 


the perineum in the midst of a mass of eliminated. 


scar tissue where normal landmarks are 


Rupture of the urethra is included in 


Fic. 3. Drawing to illustrate procedure in cases in which 


ends of sounds cannot be approximated. With the patient 
in extreme lithotomy position and sounds held in place 
by an assistant, it is easy to palpate their ends through 
the perineum and to excise the intervening scar tissue 
through a small midline incision. The sounds are then 
interlocked and the operation completed as described. 


hopelessly distorted or lost, vainly seeking 
to identify and approximate the normal 
proximal and distal urethral segments. 
This statement holds for operations for 
rupture of the urethra as well as stricture 
of the urethra. A case in point is one 
recently seen by the author in which the 
patient had a previous unsuccessful ex- 
ternal urethrotomy operation for im- 
passable stricture and was condemned to 
permanent cystotomy drainage. The con- 
tinuity of the urethra was very easily 
restored with the Davis interlocking 


this dissertation because the treatment is 
exactly the same, namely, a preliminary 
suprapubic cystotomy followed by the 
use of the Davis interlocking sounds. 
As previously stated, trauma to the urethra 
is usually in the bulbomembranous area. 
The most common trauma Is a “straddle 
injury” or a blow in the perineum. If the 
injury is mild, the urethra may not be 
actually ruptured but only bruised, so that 
the patient may still be able to urinate; 
but after a year or so the patient will 
develop complete retention as a late result 
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of the inevitable scar tissue formation 
which is bound to occur if the injury is of 
sufficient severity. As stated above, the 
management of traumatic stricture Is 
exactly the same as for inflammatory 
stricture. Furthermore, if the injury is 
severe enough actually to rupture the 
urethra, the treatment again is exactly 
the same, namely, suprapubic cystotomy 
and the use of the Davis interlocking 
sounds. In the event of extravasation either 
of urine or blood or both, perineal incision 
is essential and more extensive incisions 
may be required for drainage if the extra- 
vasation is widespread. 

Various authors quote mortality statis- 
tics as high as 40 or 50 per cent as a result 
of urinary extravasation incidental to 
rupture of the urethra and stricture of 
the urethra complicated by peri-ure- 


thral phlegmon and urinary extravasation. 
Prompt treatment as above outlined and 
the free use of the sulfa drugs locally and 
generally should greatly reduce this mor- 
tality rate. If a patient is in extremis when 


first seen, a two-stage operation may be 
necessary. This consists first of all in 
establishing suprapubic drainage, and mul- 
tiple incision drainage of areas involved 
In extravasation. Since most strictures 
and injuries involve the bulbomembranous 
area, the extravasation will follow certain 
well defined planes conforming to Colles’ 
fascia which confines it to the perineum 
and subcutaneous tissues of the scrotum. 
It may extend further up on to the abdomen 
as high as the axillae, since Colles’ fascia 
is continuous with Scarpa’s fascia. After 
one or two weeks the second stage may be 
accomplished quickly and easily with the 
Davis interlocking sound technic. As a 
typical example, | cite the case of a patient 
who had a stricture of the bulbomem- 
branous urethra of some years standing. 
He subsequently suffered a blow to his 
perineum occasioned by the bumper of a 
truck. This resulted in complete retention 
and extravasation limited to the permeum 
and scrotum. He did not seek immediate 
medical aid and when first seen at the 
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hospital he was semi-comotose and was 
having frequent clonic convulsions. The 
bladder was drained suprapubically and 
the extravasated area drained. The prog- 
nosis at this point was very poor, but in a 
few days he rallied and two weeks after 
entry the second stage consisting of the 
Davis interlocking sound technic was con- 
summated. He made a complete recovery, 
and at the present time his urethra readily 
accommodates a No. 28 F. sound without 
resistance. 

The degree of associated infection Is an 
important factor in mortality, especially 
in strictures in which peri-urethral phleg- 
mon may be the precurser of urinary extra- 
vasation with anaerobic invasion of the 
tissues. Toxic absorption is extremely 
rapid and such cases require prompt 
treatment to save life. 

Traumatic rupture of the urethra or 
even the bladder is not apt to be so rapidly 
fatal because the urine is often sterile. 
Sterile urine is not toxic or harmful to the 
tissues. As an example of this I cite the 
case of a man who came home intoxicated 
and fell over the foot of his bed rupturing a 
full bladder. He was brought to the hos- 
pital the next day and I was first called 
to see him that night. He had a board- 
like abdomen but no fever. Intravenous 
urography was negative. Cystoscopy re- 
vealed a large intraperitoneal tear in the 
fundus of the bladder with a loop of small 
intestine protruding through it. Immediate 
suprapubic cystotomy was performed and 
the rent sutured. The peritoneal cavity 
was opened and approximately 4,000 cc. 
of clear urine withdrawn. He promptly 
healed per primam with no febrile reaction. 
Although he was not operated upon until 
at least thirty-six hours after his mjury, 
the peritoneum and intestines showed no 
redness or reaction of any sort as a result 
of having a belly full of urine. 

Gross injuries of the lower urinary tract 
often complicate fractures of the pelvis 
and may constitute problems of great 
gravity. The bulbomembranous urethra 
may be ruptured but more commonly the 
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bladder is ruptured by force of the impact 
or torn by a spicule of bone. An extreme 
case of this nature was a man whose pelvis 
was crushed by a steam shovel. The bladder 
and prostate were completely torn away 
from the urethra and were floating free 
in the lower abdomen. This problem was 
handled by doing a cystotomy and insert- 
ing a Pilcher bag, the end of which was 
brought out through the urethra with the 
aid of the Davis interlocking sounds. The 
bag was distended and traction applied. 
This moored the bladder and prostate 
back in their normal positions and re- 
established the continuity of the urethra. 
An excellent ultimate functional result 
was obtained. 


CONCLUSION 


A simplified procedure for the treatment 
of impassable urethral stricture and rup- 
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ture of the urethra is described which 
practical experience has shown to be 
highly successful. The same fundamental 
principles of treatment characterized by 
simplicity and ease of performance are 
applicable to both conditions. These re- 
marks may be interpreted asa testimonial to 
the Davis interlocking sounds, and rightly 
so, because they have brought order out of 
chaos and make it possible for the general 
practitioner as well as the specialist to 
manage these hitherto difficult cases with 
greater ease and success, with a consequent 
reduction in morbidity and mortality rates. 
Utilization of this procedure deserves 
emphasis at the present time because of 
the rising tide of industrial and war 
injuries. 
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TWO-STAGE MAMMAPLASTY IN RELATION TO BLOOD 
SUPPLY 


Jacquss W. MALINIAC, M.D. 


NEW YORK, 


NE of the chief potential dangers 
() in mammaplasty is_ interference 
with the blood supply. The breast 
is a highly vascular organ and its surgical 
reconstruction usually demands the forma- 
tion of skin flaps and glandular pedicles, 
during which process some vessels are 
likely to be severed. Unless adequate 
vascularization is preserved, necrosis of 
the skin and glandular structures will 
occur. A clear understanding of the vascu- 
lar distribution is essential to prevent this. 
Unfortunately many inaccuracies have 
crept into the literature on this subject: 
the classicai description of the old anato- 
mists errs on many points and most of 
the modern authors until a few years ago, 
including the writer, accepted these faulty 
data.! Since the use of roentgenographic 
studies of injected vessels, however, a 
more complete and accurate picture is 
available. The chief difference lies in the 
larger role attributed to the thoracic 
lateral artery in mammary vascularization. 
The writer has elsewhere described fully 
the arterial blood supply of the breast as 
revealed by recent investigations.? This 
paper will discuss the author’s two-stage 
procedure in relation to some of the salient 
features of mammary vascularization. 


MAIN SOURCES OF VASCULARIZATION* 


The blood supply of the breast has three 
main sources. (Fig. 1.) (1) The internal 
mammary artery, originating from the 
subclavian; (2) the thoracic lateral, branch 
of the external mammary artery; (3) the 
intercostal arteries, originating from the 
aorta, (of secondary importance). 

The degree in which these different 
vessels participate in the vascularization 


* Only arteries are described here as the veins usually 
follow a similar course. 
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of the breast varies with the individual, 
but there are always at least two main 
sources. The most frequent combinations 
are: (1) The internal mammary artery 
and the thoracic lateral artery (50 per cent 
of cases); (2) the internal mammary 
artery and the intercostal arteries (30 per 
cent). (3) the internal mammary artery, 
the thoracic lateral artery and the inter- 
costals (about 18 per cent). 

The internal mammary artery is the main 
artery of the breast and usually sends out 
two types of ramifications, anterior and 
posterior perforating branches (1.e., with 
respect to the gland). The distribution 
and location of the anterior perforating 
branches of the internal mammary are of 
definite practical importance in mamma- 
plasty. (Fig. 2.) According to recent 
studies, the inner intercostals on the 
posterior aspect of the gland derive from 
the internal mammary artery and not 
from the aorta, as was long supposed.’ 
Their disposition and origin make posterior 
resection of the gland the safest one, as 
it does not disturb the main anterior 
vascular pedicles. (Fig. 2.) 

The Thoracic Lateral Artery. The ma- 
jority of anatomists agree on the pre- 
dominance of the internal mammary artery 
in the vascularization of the breast. Recent 
investigations prove beyond doubt that the 
thoracic lateral artery also participates 
largely in mammary vascularization. In 
fact, some investigators consider its par- 
ticipation in the vascularization of the 
gland and nipple universal, though others 
limit it to about 45 per cent of cases.” 

It is important to note that in about 
13 per cent of cases, the thoracic lateral 
artery plays a predominant part in the 
vascularization of the gland. Consequently, 
its sacrifice through excision of the lateral 
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half of the breast* may result in necrosis 
of the central part of the gland, including 
the nipple. (Figs. 3 and 8.) 


Fic. 1. Main vascular pedicles of the 
breast, according to the present day con- 
cept of its blood supply (diagrammatic). 
Note the numerous anastomotic branches 
above and below the nipple. The deeply 
located ramifications are represented by 
dotted lines. L, the thoracic lateral artery 
and its two main ramifications on the 
external aspect of the gland; M, internal 
mammary artery with its perforating 
anterior branches; 1, intercostal arteries. 


PERIAREOLAR VASCULAR TOPOGRAPHY 


The nipple and the central parts of the 
gland are particularly subject to necrosis 
in certain reparative procedures. In ap- 
proaching the nipple, branches of the main 
arterial pedicles form two anastomotic 
plexuses, one superficial, the other in the 
depth of the gland. Roentgenographic 
studies of injected vessels of the breast 
reveal the following main types: 

1. The circular periareolar plexus, in 
which ramifications of the main vascular 
pedicles form almost a complete ring 
around the nipple. This variety found in 
about 70 to 74 per cent of cases, assures 
maximum blood supply and can be con- 
sidered the safest from the viewpoint of 
possible necrosis. In the presence of a 


* Biesenberger’s method of mammaplasty. 
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circular anastomosis, semi-circular resec- 
tion of the breast will not compromise the 
vitality of the nipple. (Fig. 4.) 


\) 


Fic. 2. Vascular topography on posterior aspect 
of breast. The intercostal arteries are long 
and penetrate the gland by short ramifications; 
this permits their easy retraction in the 
posterior approach of the gland. Note that the 
inner intercostal arteries, IM, originate from 
ine mternal mammary artery, (M); 1, inter- 
costal arteries (aorta) of secondary importance; 
L, thoracic lateral artery. 


2. The loop tvpe plexus has been ob- 
served in about 20 per cent of breasts 
examined.” Here the thoracic lateral artery 
predominates and resection of the internal 
half of the gland in a mammaplasty is 
usually safe. The formation of an internal 
glandular pedicle, on the other hand, may 
result in necrosis of the nipple by reducing 
the blood supply of that area to a dangerous 
degree. 

3. The radial type plexus is characterized 
by the lack of any ring or loop formation 
around the nipple. (Fig. 5.) The branches 
from the two main sources are directed 
toward the nipple at a distance from each 
other, without anastomosis between them 
and their main arterial pedicles. This type 
is found in about 6 per cent of cases. Here 
deep lateral glandular excision in the areo- 
lar zone will necessarily sever the main 
source of blood supply to the corresponding 
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part of the breast and almost invariably 
produce necrosis of the nipple for lack of 
anastomotic compensation. 
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included to avoid injury to the main vascu- 
lar branches located subcutaneously. 
3. Excision of the internal half of the 


Fic. 3. A, thoracic lateral artery and its topography. Two main branches (L) follow the external 
aspect of the gland. Note the numerous anastomoses above and below the nipple with the 
branches of the internal mammary artery. B, thoracic lateral artery, a frequent variety of over- 
development. Injected right breast of a woman of twenty-two, deprived of cutaneous covering 
(Salmon). The thoracic lateral artery (L) is here well developed and supplies more than half 
of the gland. The main perforating branch of the internal mammary artery (M) is small. Resec- 
tion of the external half of the breast in the course of a mammaplasty in this case could suffi- 
ciently disturb the blood supply of the central zone of the gland and nipple to bring about their 
necrosis. In about 13 per cent of cases, the thoracic lateral artery plays a predominant part in 
vascularization of the breast. 


breast should be avoided because of the 
fact that the internal mammary artery 
is the main artery to the gland. 

4. Resection of the external half of the 
breast is also contraindicated because of 
the danger of interference with the impor- 
tant vascularization supplied by the tho- 


As it is impossible, prior to surgery, to 
foretell which type of vascularization will 
be encountered, all eventualities must be 
kept in mind in appraising a_ surgical 
procedure. 


STEPS FOR PRESERVATION OF BLOOD SUPPLY 


IN SKIN AND GLANDULAR PEDICLES 


On the basis of revised anatomical 
data,” the following precautions must be 
observed for the preservation of blood 
supply in skin and glandular pedicles: 

1. Incisions made in the periareolar 
area must be superficial, with intradermic 
resection of the areolar skin. 

2. In the preparation of skin flaps, 


racic lateral artery. Gillies and McIndoe,* 
who describe the use of an internal glandu- 
lar pedicle following resection of the 
outer half of the breast by a method 
similar to Biesenberger’s, report local 
complications in 22.5 per cent of a series 
of eighty cases. The writer abandoned a 
similar method many years ago after 
encountering partial and total unilateral 
necrosis of the nipple in four out of twenty- 


adequate subcutaneous tissue must be three cases in which the external half of 
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the breast had been resected. The fact 
that the necrosis occurred on one side 
only confirms the presence of vascular 
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gland and nipple, interference with the 
vascular system is likely to occur. (Fig. 8.) 
It has been proved, as stated above, 
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Fic. 4. A, the branches of the main arterial pedicles form a complete ring around 
the nipple. This is the safest type of vascularization from the viewpoint of 
possible necrosis. It is found in about 70 to 74 per cent of cases. J, intercostal 
artery; L, thoracic lateral artery; mM, internal mammary artery. 

Fic. 5. c, radial type of periareolar plexus characterized by the lack of anasto- 
motic formations between the branches of the main arteries directed toward 
the nipple. This arterial disposition was found in 6 per cent of injected vessels 
of the breast. In such instances an extensive resection of the gland done 
simultaneously with a circular incision around the nipple will in all probability 
be followed by its necrosis. Because of this danger, all one-stage mamma- 
plasties based on extensive resection of the gland should be condemned. m, 
internal mammary artery; L, thoracic lateral artery; J, intercostal arteries. 


asymmetry, as identical procedures were 
carried out on both breasts. 

5. If excision of glandular tissue Is 
necessary, it is best done in the “safety 
zones’”’ of the gland, namely, in the midline 
between the main vascular pedicles (upper 
quadrants) and in the external lower 
quadrant. (Fig. 6.) 

The following two-stage procedure con- 
forms to the principles enumerated above 
and embodies maximum safety factors. 


UNDERLYING PRINCIPLE OF THE TWO-STAGE 
PROCEDURE 


Surgical reconstruction of the breast 
should be done in two stages to permit safe 
transposition of its central portion prior 
to any extensive resection of the skin and 
glandular structures which might interfere 
with the blood supply. If wide excision of 
breast tissue is made simultaneously with 
transposition of the central part of the 


that there is lack of uniformity in the 
vascularization of the breast and that 
reliance on the predominance of one 
vascular pedicle over another is dependent 
on guesswork. Although the internal mam- 
mary is the predominant artery in the 
majority of cases, the thoracic lateral 
artery may predominate in a certain per- 
centage. When large sections of breast 
tissue are excised, there is risk of excessive 
diminution of the blood supply of the 
remaining gland with consequent necrosis 
of the part. Our inability to foresee the 
actual distribution of the blood supply in 
any one case necessarily dictates caution 
in all. (Fig. 3.) 

In the two-stage operation, the trans- 
position of the central portion of the 
breast is done first with no disturbance of 
the blood supply. Six to eight weeks later, 
excess glandular tissue can be removed 
with complete safety. Division of the 
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surgery into two stages not only eliminates 
all danger of necrosis, but contributes to a 
more esthetic end result, since the final 
re-adjustment of shape and form can be 
done without haste during the second stage. 
An additional advantage is the lessening 
of operative shock. 

The writer has employed this two-stage 
procedure since 1929 with few modifica- 
tions.® In 193 cases, total necrosis of the 
nipple has never been encountered. In 
our early experiences, localized skin sloughs 
occurred mostly along the edges of the 
flaps and around the nipple, as a result of 
making the skin flaps too thin or suturing 
them under undue tension. Since the em- 
ployment of thicker flaps, no skin necrosis 
of any extent has taken place. 

Preoperative Preparation. The general 
condition of the patient should be thor- 
oughly checked and surgery done only if 
the individual is physically and mentally 
fit. The skin must be carefully prepared 
especially in the submammary region, 
which is frequently the seat of irritation 
caused by excessive perspiration. General 
anesthesia is administered routinely. 

Preoperatwe Markings. Many methods 
have been described for proper location of 
the transposed nipples. The author draws 
vertical and horizontal lines, respectively, 
through the middle of the clavicle and the 
upper arm; their intersection approxi- 
mately determines the position of the 
nipple. Many other factors must also be 


taken into consideration, such as the size of 


the chest, the height of the ind:vidual, 
etc. An artistic appreciation of the region 
is probably still the best guide for tracing 
the landmarks. 

One of the most common mistakes 
with regard to the new location of the 
nipples is a tendency to place them 
asymmetrically too high or too near the 
sternum. The size of the buttonhole 
necessarily depends on the size of the 
transposed areola. An excessively large 
areola must often be reduced prior to 
transposition and the buttonhole out- 
lined accordingly. To avoid excessive 
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tension on the nipple, an allowance of 2 
to 3 mm. in the diameter of the new 
implacement is made. 


OPERATIVE PROCEDURE* 


1. A periareolar incision is so made as 
to outline a normally shaped areola of 
circular form. The size of the outlined 
areola varies according to the individual. 
Generally the pigmented area in hyper- 
trophied breasts is much too large and 
requires reduction. (Fig. 6.) 

Dissection of the fine areolar skin is done 
superficially to preserve the arterial and 
venous plexuses located in close contact 
with the derm; it is carried out intra- 
dermally, avoiding the subcutaneous layer. 
Injury to the vascular plexus during this 
stage must be followed by thorough 
hemostasis to prevent the formation of 
hematoma. 

Traumatization of the nipple by rough 
handling with instruments must be avoided. 
Following the circular incision, the re- 
tracted areolar skin is temporarily affixed 
to the deep structures at the ends of the 
horizontal and vertical diameters to pre- 
vent its separation on handling the gland. 

2. Preparation of Skin Flaps. For the 
upper skin flaps, which the writer uses in 
most of the marked hypertrophies, a 
horizontal incision is made directly above 
the areolar zone, with a slight concavity 
directed upward. It must be ascertained 
from the beginning that the outlined sub- 
areolar skin is of sufficient height to permit 
its suturing in the submammary fold in 
the second stage. In moderate ptosis this 
is impossible as the buttonhole is made 
low and the horizontal suture line must, 
therefore, be placed above the submam- 
mary fold. That is one of the reasons why 
the double flap is preferable to the single 
upper flap in the repair of medium sized 
hypertrophies and simple ptosis. (Figs. 
6 and 7.) 

*A detailed description has been published else- 


where;® this paper stresses modifications of technic 
developed since. 
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For descriptive legend see opposite page. 
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Fic. 7. Mammaplasty showing fenestrated upper hort- 
zontal flap with safe wedge-shaped mammary excisions. 
I, B, periareolar derm left attached to the gland to pre- 
serve the central vascular plexuses; p, safe wedge-shaped 
glandular excision; F, fenestrated horizontal flap with 
attached subcutaneous tissue. 11, suspension and affixa- 
tion of the reduced gland. p', closure of glandular de- 
fects; E, dermal loops obtained from discarded mam- 
mary skin after removal of epidermis. These loops ex- 
tending from the dermal disc to the pectoral fascia 
assure good affixation of the ptosed gland. 111, reduction 
of horizontal diameter of breast; F, F', in second stage by 
midline excision, pD*. 


Fic. 6. Open transposition of central mammary segment with midline resection 
of skin flaps. Procedure especially indicated for ptosed breasts of medium 
sized hypertrophy, requiring good affixation. 1, midline skin excision (s) with 
formation of two lateral flaps. Areola reduced in size leaving nipple (N) firmly 
attached to periareolar derm. 11, s!, central skin defect. Lateral flaps are 
bluntly undermined to expose the gland to the second intercostal space. D, 
periareolar plexus left intact together with a dermal zone following super- 
ficial excision of areolar skin. 111, safe and dangerous glandular resections. 
A, B, safe wedge-shaped resections in the upper and lower lateral quadrants 
avoiding injury to the main vascular pedicles of the thoracic lateral artery 
and internal mammary artery. A!, B', closure of glandular defects and affixa- 
tion to the pectoral fascia. a, a', unsafe wedge-shaped resections in the areas 
of the main vascular pedicles of the gland. (See Fig. 7.) E, E', resection of 
upper half of the gland, unsafe for the same reason as above. F, external re- 
section of gland with upward rotation of an internal pedicle (Gillies, Mc- 
Indoe). F', extent of external resection in procedure of Biesenberger. These 
procedures are contraindicated because of sacrifice of the blood supply 
reaching the nipple from the thoracic lateral artery, which often is the main 
artery of the gland; necrosis of the nipple sometimes follows these methods. 
Iv, N, nipple sutured in upper pole of skin defect; m, m, full and dotted lines 
along which the lateral flaps are excised. v, final reversed T-shaped suture line. 


\ 
POPS BE) E 
| 
D? 
D 
T 
Mi 
Y 
\ 


62 American Journal of Surgery 


Although the incision of the flap must 
be long enough to permit free exposure 


of the anterior aspect of the breast, it is. 


A 
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the flaps. To avoid injury to the main 


branches arising from the two pedicles, 
8 
particularly the internal mammary artery) 


B 


Fic. 8. A, necrosis of right breast in girl aged twenty-two following one-stage mamma- 
plasty for fatty hypertrophy, done elsewhere. Right breast prior to surgery had been 
similar to left shown here. The excision of the external half of the gland simultaneously 
with transposition of nipple sufficiently disrupted the blood supply to bring about 
sloughing of the central part of the breast. B, a two-stage mammaplasty was done by 
me on the left breast: transposition of its central segment in a buttonhole of an upper 
horizontal flap in first stage with final shaping of mammary structures in a second 
stage. Wedge-shaped glandular excisions were made in midline between the two upper 
quadrants and from the lower external quadrant. Scar excision and tattooing of nipple 


on right breast. 


advisable not to extend same toward the 
midline or far into the axilla in order to 
prevent excessive scarring. Wide excision 
of skin from the posterior aspect of the 
breast is avoided during the first stage to 
eliminate any disturbances in vasculariza- 
tion of the nipple through undue tension. 
The single horizontal skin flap has 
definite advantages over the double flap 
with regard to blood supply. At first I 
prepared this flap rather thin on the 
assumption that the anterior blood supply 
would be preserved by leaving the sub- 
cutaneous fat attached to the gland. 
However, experience demonstrated that, 
in view of its length, this flap must be 
thick enough to retain the cutaneous 
branches of the vascular pedicles. Since 
their depth is approximately 1 to 114 cm., 
this should be the minimum thickness of 


the dissection of the flap is done bluntly 
with a gauze sponge. The use of sharp 


instruments should under all circum- 
stances be avoided as it entails needless 
bleeding. The undermining of the upper 
flap extends to the second intercostal space, 
where the affixation of the upper pole of 
the gland is done. (Fig. 7.) 

As a rule the shape of the breast should 
be outlined by the glandular structures 
and not by an excessively stretched skin, 
which is unsuitable for the maintenance 
of the mammary contour and is likely to 
give way under moderate weight or pres- 
sure. Recurrences following mammaplasty 
will be prevented by not placing too much 
reliance on the skin as a means of main- 
taining the mammary structures. The 
necessary reduction of the gland itself 
and its adequate affixation to the pectoral 
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fascia are the only means to obtain and _ the second stage by excision of excess skin 
insure the proper shape of the breast; the in the midline and along the submammary 
skin should merely provide an evenly dis- fold simultaneously with a wedge-shaped 


Fic. 9. A, marked hypertrophy and ptosis in a girl aged twenty-four, overweight, but 
without history of glandular disturbance. Note distended venous plexus visible under 
thin skin and also the faulty posture due to the weight of the breast. B, mamma- 
plasty in two stages with glandular wedge excision between upper quadrants done 
in first stage and excess skin and gland resection in midline of lower quadrants in 
second stage. 


tributed covering for the reconstructed glandular excision from the lower external 
parts. quadrant. (Figs. 9 and 10.) 

A disadvantage in the use of the single The double skin flap is indicated in 
horizontal flap is the resulting excessive moderate ptosis repaired in a single-stage 
width of the breast. This is remedied in procedure. Its preparation is based on the 
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same principles as govern the outlining 
of the upper single flap. To bring about an 
even distribution of the skin covering over 
the affixed gland, it is necessary to under- 
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and the two suture lines are superimposed. 
This can be partly avoided by excision of a 
glandular wedge from the lateral quadrant 
rather than in midline. (Figs. 6 and 11.) 


Fic. 10. A, asymmetrical hypertrophic breasts with mastitis in a woman, aged thirty- 
seven. Rapid growth of both breasts followed two pregnancies. The patient being of 
rather small stature, complained mainly about the weight of the breasts which caused 
pain in the shoulders and faulty posture. Numerous nodules were felt in both breasts, 
some the size of an egg. Two large masses were present in the external quadrant of 
the left breast extending from the center toward the axilla. B, following a two-stage 
mammaplasty. In the first stage simultaneously with transposition of the nipple in a 
buttonhole of a horizontal skin flap, two cystic fibromas weighing 690 Gm. were re- 
moved from the left breast and numerous nodules of smaller size from the right one. 
Histology revealed marked hyperplasia of the ducts and hypertrophy of the breast 
acini. Patient seen eight years after surgery presents well maintained breasts without 


recurrence of fibromas. 


mine the two lateral flaps widely, through 
a vertical incision extending from the 
nipple toward the submammary fold. 
The extent of the horizontal skin excision 
in the submammary fold will depend on 


individual requirements. The resulting 
scar will be an inverted “T.” (Fig. 6.) 
It should be kept in mind that, in the open 
transposition of the central part of the 
gland, the blood supply of the flaps is 
reduced by the midline incision. When 
they are made thin and sutured under 
tension in a single-stage procedure, super- 
ficial sloughing of the skin along the edges 
is liable to occur. This is particularly true 
when glandular excision from the lower 
quadrants is carried out at the same stage 


3. Glandular Pedicles. In large hyper- 
trophies, if necessary, a wedge-shaped 
excision can be made in the first stage 
in the central segment of the upper half 
of the gland. This entails small jeopardy to 
the two main vascular pedicles. (Fig. 6.) 
The resulting glandular defect 1s closed 
with plain catgut and the gland itself 
affixed to the pectoral fascia, preferably 
with dermal loops. Any further reduction 
in the size of the gland during the first 
stage is inadvisable. (Fig. 7.) 

The final reduction of glandular struc- 
tures is carried out at the second stage, 
when any amount of breast tissue can 
be removed with safety after the “take” 
of the transposed central segment. 
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Fic, 11. A, ptosis of otherwise normal breasts, due to mechanical 
pressure of tight brassieres in a girl of twenty. The deformity was 
brought about by a desire to hide the breast protrusion, the pa- 
tient being a dancer. B, mammaplasty by open transposition of the 
central part of the gland in one stage. The two lateral flaps were 
sutured in midline and along submammary fold leaving a reversed 
+ scar. Because of the weakness and distention of the suspensory 
apparatus in these cases, a thorough mastopexy to the pectoral 
fascia with dermal loops is indicated. (See Fig. 7.) 
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In hypertrophies with excessive pro- 
trusion, a discoid resection from the 
posterior aspect of the breast can be done.’ 


SUMMARY AND CONCLUSIONS 


1. The blood supply of the breast is 
provided by three main sources: the 
internal mammary artery, the thoracic 
lateral artery and the intercostals. The 
safety of mammaplasty depends on the 
preservation of adequate vascularization. 

2. In approximately 55 per cent of 
cases, the thoracic lateral artery has an 
equal part, and in 13 per cent a predomi- 
nant part, in vascularization of the gland. 
Failure to respect the rédle of the thoracic 
lateral artery leads to wide excisions 
of glandular structures, with resultant 
necrosis. 

3. Among the three types of periareolar 
plexuses, the circular type (74 per cent) 
is the safest one in relation to mamma- 
plasty. The radial type (6 per cent) is the 
most dangerous because of lack of anas- 
tomosis between the periareolar ramifica- 
tions of the main arteries. Since it Is 
impossible to foretell which variety will 
be encountered in a given case, the method 
of choice must be potentially safe in all. 

4. In large hypertrophies, mammaplasty 
should be carried out in two stages. The 
first stage consists of subcutaneous trans- 
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position of the central part of the breast 
and nipple and wedge-shaped excision 
from the upper pole of the gland. Final 
removal of excess glandular tissue and 
redundant skin is done in the second stage 
after the “take” of the transposed part. 
The danger of necrosis is thus eliminated. 

5. A single upper skin flap is the safest 
for use in the first stage in marked hyper- 
trophies. A double flap is preferable in 
moderate ptosis; here the procedure may be 
carried out in one stage. 

6. The shape of the breast should be 
outlined by properly adjusted glandular 
structures and not by an _ excessively 
stretched skin which is unsuitable for the 
maintenance of the mammary contour. 
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RENAL ECTOPIA* 
A STUDY OF TWENTY-THREE CASES 


F. NATION, M.D. 


Attending Physician, Department of Urology, Los Angeles County General Hospital, Los Angeles, St. Luke and 
Huntington Memorial Hospitals 


PASADENA, CALIFORNIA 


HE ectopic kidney is of clinical 
interest and importance to the ab- 
dominal surgeon and gynecologist 
no less than to the urologist. It may pro- 
duce bizarre symptoms and is often con- 
fused with other abdominal and pelvic 
tumors. The singular importance of the 
solitary pelvic kidney (ectopia with con- 
tralateral agenesia) and of the unilateral 
fused kidney (crossed-fused ectopia) to 
the abdominal and pelvic surgeon are 
obvious. Their urological significance has 
been emphasized repeatedly. There is little 
danger of renal ectopia being overlooked 
or of accidents occurring, however, if 
urological disease has been suspected and 
examination of the urinary tract per- 
formed. It ts well, therefore, to be aware 
of the condition and its manifestations. 
The series of cases reported here was 
studied to check the various statistical 
facts of interest and to determine the 
relative frequency and clinical importance 
of the several types of renal ectopia. Few 
large series have been reported, that of 
Thompson and Pace! (1937) being the 
largest and most important. Certain forms 
of renal ectopia also are sufficiently rare 
to justify individual case reports. One 
instance of each of the following types are 
included among the cases reported here: 
bilateral renal ectopia; crossed, unfused 
ectopia; and ectopia with contralateral 
renal agenesia (solitary pelvic kidney). 
Definition. Ectopia implies congenital 
displacement. Renal ectopia may be of 
several degrees and types. There are three 
general levels which the displaced kidney 
may occupy: the low lumbar region or 
iliac fossa (Fig. 1); on the brim of the 


pelvis; or below the brim of the pelvis, 
the true pelvic kidney. (Fig. 2.) The lower 
the kidney, the nearer the midline it 


Fic. 1. Bilateral retrograde pyelogram of Case 8. 
;Right renal ectopia; low lumbar position. 
Note short right ureter excluding renal ptosis. 


usually lies. Ectopia may be unilateral or 
bilateral. Both kidneys may occupy a 
pelvic position and be fused to form a 
“cake” or “shield” kidney, one of the 
rarest forms. The kidney may be displaced 
to the opposite side of the body from its 
natural position. Such a kidney may then 
be fused with or lie distal to the other 
kidney. This is crossed ectopia, fused or 
unfused, the former bemg much more 
common. (Fig. 3.) Crossed ectopia Is 
differentiated from renal duplication with 
contralateral renal agenesia by the fact 


* From the Los Angeles County General Hospital, Department of Urology. 
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that the two ureters open on opposite 
sides of the trigone. 
Incidence. Studies of various autopsy 
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subject. The obstruction to ascent by the 
many blood vessels, particularly the um- 
bilical arteries, is frequently referred to. 


Fic. 2. Pyelograms of Case 12: solitary left pelvic kidney. a, retrograde pyelogram; B, 
excretory urogram showing filling of left pelvic kidney and bladder with no dye in 


right renal area. 


series indicate the incidence of all types of 
renal ectopia to vary from I in 500 to I 
in 1500 necropsies. The clinical incidence 
is considerably greater. Some forms of 
renal ectopia are rare. Fowler? (1941) 
reported four cases of bilateral renal 
ectopia, bringing the total number of 
such cases to forty. Wilmer* (1939) col- 
lected 285 cases (with his five) of unilateral 
fused kidney. Pagel? found 14.5 per cent 
of crossed ectopic kidneys to be unfused 
in a series of fifty-five cases. Langworthy 
and Drexler® (1942) could find only 20 
instances of crossed unfused renal ectopia 
in the literature. McCrea,® in 1942, re- 
ported a case of solitary pelvic kidney, 
bringing the total number of these cases 
to 35 at that time. 

Etiology. The cause of renal ectopia 
is unknown. Many factors are probably 
operative in producing the condition; 
these may be extrinsic as well as intrinsic. 
Anson, Pick and Cauldwell’ (1942) re- 
cently cited most of the references to the 


This may also force the two metanephric 
masses into contact and result in fusion 
(Boyden’). Crossed ectopia without fusion 
is difficult to explain. 


ANALYSIS OF CASES 


Twenty-three cases of renal ectopia 
were studied. Fifteen of these were autopsy 
observations and eight clinical. These 


were all of the cases, through 1942, 
indexed under this diagnosis at the Los 
Angeles County General Hospital. There 
are reasons to believe that some cases 
have been missed, so no calculations of 
incidence have been made. These cases 
are presented in Table 1. 

Sex. Sex has not been considered an 
important factor in renal ectopia. In this 
series thirteen (56.5 per cent) were females 
and ten (43.5 per cent) were males. Of the 
fifteen autopsy cases eight (53.4 per cent) 
were females. Approximately 40 per cent 
of the autopsy series as a whole were 
females; so that the incidence of renal 
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ectopia in females was 13 per cent higher 
than in males. 

Age. The age distribution of all patients 
studied is shown in Table 1. Of greater 
interest is the age of the patients seen 
clinically. Five (62.5 per cent) of these 
eight patients were under thirty years 
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occur more commonly on one side than the 
other and this is not true of unselected 
cases. Ten (43.5 per cent) of the cases 
reported here involved the right kidney, 
twelve (52.2 per cent) the left, and one 
(4.3 per cent) was bilateral. The dis- 
tribution between right and left kidneys 
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TABLE I 


SUMMARY OF CASES OF RENAL ECTOPIA 


Autopsy 
or 
Clinical 


Side 


Involved 


Position 


Disease or Ab- 
normality of Op- 
posite Kidney 


Disease or Other Congenital 
Urinary Tract Abnormality 


Female 
Female 
Male 

Female 


Male 


An & 


Female 


Clinical 

Autopsy 
Autopsy 
Autopsy 
Autopsy 
Autopsy 


Right 
Left 
Right 
Bilat 
Left 
Left 


Crossed-fused 
Pelvic 


Crossed-unfused 
Both iliolumbar 


Lumbar 


Crossed-fused 


None 
None 
None 
Right bifid pelvis 
None 
None 


None 
None 
None 
No disease 
None 
None 


Female Clinical | Left Pelvic 


N 


Lumbar 
Pelvic 
Pelvic 
Pelvic 
Pelvic 
Pelvic 


Male 
Female 
Male 
Female 
| Female 
| Male 
| Male 


Right 
Left 
Left 
Right 
Left 
Right 
Left 


Clinical 
Clinical 
Clinical 
Clinical 
Clinical 
Clinical 
Autopsy 


Pelvic 
Pelvic 
| Pelvic 
| Pelvic 


Left 
Left 
Right 
Right 
Right 
Left 


Autopsy 
Autopsy 
Autopsy 
Autopsy 
| Autopsy 
Autopsy 


| Female | 
| Male | 
| Female | 

Female | 
| Male | 
| Female Pelvic 
Female | Lumbar 
Male 


Right 
Right 


Autopsy, 
Autopsy 


| Male | Autopsy Left | Iliolumbar 


Iliolumbar 


| Iliolumbar 


| Crossed-fused 


Hydronephrosis and tubular Hydronephrosis 
degeneration 
Pyelonephritis 
Pyelonephritis 
None 
Pain and infection 
None 
Ectopic ureteral orifice 
Partial duplication of kidney 
and ureter 
None 
Ureter blind distally 
None 
| None 
| None 
None 


Pyelonephritis 
Pyelonephritis 
Ureteral calculus 
None 

Absent 
Malrotation 
None 


None 

None 

Partially calcified 
| None 

None 
| Partial renal du- 
| plication 

Bifid pelvis | None 

Chronic glomerulonephritis | Glomerulone- 
| phritis 
pole connected to | Bifid pelvis 


Upper 
lower pole of right kidney | 
by 2 anomalous veins ~ 


* 18 hours. 


Still-born. 


22 months. 


of age. Of the other three, one was thirty- 
five, one forty-three, and one fifty. Thus, 
as with other congenital lesions of the 
urinary tract, the condition becomes mani- 
fest early in life if it is to cause trouble. 
Side. The side involved may be of 
greater importance with some of the 
particular types of renal ectopia than with 
ectopia in general. At least, some of the 
forms of renal ectopia are reported to 


was not influenced by whether the observa- 
tions were made clinically or at autopsy. 
Position. The position of the ectopic 
kidney in twelve cases (52.2 per cent) 
was pelvic, in four (17.4 per cent) ilio- 
lumbar, and in three (13.0 per cent) 
lumbar. One of the instances of iliolumbar 
ectopia was bilateral (Case 4). In one of 
the cases of pelvic kidney (Case 12) there 
was congenital absence of the opposite 


Age 
— 
Years 
64 
47 
55 
— 
8 15 , 
9 35 
10 50 
29 
12 2! 
13 23 
14 38 
15 
16 
17 
18 
19 
20 
21 
22 


70 American Journal of Surgery 


kidney (previously reported (Nation®). 
(Fig. 2.) In four cases (17.4 per cent) 
there was crossed ectopia; three of these 


Fic. 3. Exeretory urogram of case of crossed 
left renal ectopia, apparently fused (pa- 
tient of Dr. Lyle G. Craig). Left ureter can 
be seen crossing sacrum to open in left side 


of bladder. 


cases were fused (Cases 1, 6 and 22), 
and the fourth (Case 3) was an instance of 
crossed unfused ectopia. 

Associated Congenital Defects. In five 
cases (21.7 per cent) there were other 
congenital abnormalities of the ectopic 
kidney than those of form and rotation, 
which are abnormal in most. In Case 21 
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4A.) In Case 16 the ureter was blind 
distally, having no relation to the bladder, 
and was greatly dilated. In one of the 
kidneys in normal position the pelvis was 
bifid and in one there was partial renal 
duplication. In another there was mal- 
rotation. (Fig. 4B.) In Cases 12 and 16 
there were associated congenital abnor- 
malities of the genital organs. In Cases 
3, 6 and 16 there were other, distant, 
congenital defects. 

In three cases (1, 6 and 22) (13.0 per 
cent) the adrenal gland was recorded as 
being absent, on the side of the ectopia. 
These were all cases of crossed-fused renal 
ectopia. 

The renal blood supply of each case was 
different, being derived from the vessels 
of the region occupied by the kidney. 
The numbers of arteries and veins were 
variable and they entered all parts of the 
kidneys. The renal pelvis in most cases 
was extrarenal, especially in the pelvic 
kidneys. Daseler and Anson’ (1943) and 
Anson, Pick, and Cauldwell’ (1942) have 
given excellent anatomical descriptions of 
ectopic kidneys. 

Disease. In addition to the two cases 
of hydronephrosis resulting from congenital 
abnormalities of the ureters, there was 
one instance (Case 7) of bilateral hydro- 
nephrosis, with pain in the ectopic kidney. 
In three cases there was probable pyelone- 
phritis; in two of these patients most of 
the pain was in the kidney in normal 
position. In only one case (Case 10) was 


TABLE II 


AGE DISTRIBUTION 


OF PATIENTS WITH RENAL ECTOPIA 


10-19 | 


20-29 | 


| 

| 
30-39 | 40-49 | 50-59 60-66 | 70-79 | 80-89 

| 2 3 1 | I 


the ectopic kidney pelvis was bifid and in 
Case 4, the patient with bilateral renal 
ectopia, one of the pelves was bifid. In 
Case 14 there was partial duplication of 
the ureter. In Case 13 the ureter opened 
into the posterior urethra and there was 
extreme ureterectasis and pyelectasis. (Fig. 


there disease of the normal kidney without 
disease of the ectopic one. This patient 
had a small calculus impacted in the 
normal ureter. Three patients (37.5 per 
cent of the clinical cases) were operated 
upon and the ectopic kidney removed, all 
primarily because of pain (Cases 7, 11 
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and 13). Case 11 was previously reported 
by Rusche and Bray!! (1943) as their 
Case 2. The patient with a solitary pelvic 
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Thirteen of the patients (56.5 per cent) 
were females and ten (43.5 per cent) males. 
Renal ectopia was 13 per cent more 


Fic. 4. Retrograde pyelograms of Case 13. A, right pelvic kidney; renal pelvis and ureter 
blend, being dilated due to ectopic orifice of ureter in posterior urethra; B, malrotation 


of left kidney. 


kidney (Case 12) was subjected to surgical 
exploration of the pelvic organs because 
of the pelvic mass and pain. The absence 
of the vagina could have suggested pre- 
liminary urological study. 

Blood Pressure. Three of the thirteen 
patients (23 per cent) on whom accurate 
blood pressure determinations were re- 
corded had hypertension (Cases 3, 10 and 
18). This is of doubtful significance. 


SUMMARY 


The anatomy, incidence and etiology of 
renal ectopia are reviewed. 

Twenty-three cases, fifteen autopsy and 
eight clinical, are reported. These were 
of the following types: lumbar three 
(13.0 per cent), iliolumbar four (17.4 per 
cent), pelvic twelve (52.2 per cent), 
crossed four (17.4 per cent). Of the latter, 
three were fused and one unfused. There 
was one instance each of solitary pelvic 
kidney and of bilateral renal ectopia. 


common in females than in males of the 
autopsy series (corrected for greater per- 
centage of male autopsies). 

The majority of patients seen clinically 
were young individuals: 62.5 per cent 
under thirty years of age. 

The right and left kidneys were in- 
volved with about equal frequency. 

In five cases (21.3 per cent) there were 
other congenital abnormalities of the 
ectopic kidneys and in four cases there 
were congenital lesions of the other kidney. 
Three of these nine lesions were serious. 

Pain, usually in the lower part of the 
abdomen or back, was the chief complaint. 
Three (37.5 per cent) of the clinical cases 
of renal ectopia had nephrectomy. How- 
ever, in the majority of cases, renal 
ectopia was apparently compatible with 
comfort and good health. 

Urological study should be performed 
on all patients who have congenital 
abnormalities of the genital organs. 
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1943: 


THE indications for nephrectomy are severe kidney trauma, tuberculosis, 
tumors, extensive chronic or acute infection with destruction of the kidney, 
large calculi which cannot be removed successfully without removal of the 
kidney, certain cases of ectopic kidney, and selected cases of hydronephrosis. 

From “Operations of General Surgery” by Thomas G. Orr (W. B. 


Saunders Company). 
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HEMORRHOIDECTOMY BY INCISION AND DISSECTION 


CapTAIn H. Raxov* 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


N 1926, Pennington reported favorable 
results with a type of hemorrhoidec- 
tomy which was different from the 

commonly used methods. The operation 
described below is an elaboration and 
modification of Pennington’s procedure. 
The author has performed it one hundred 
twenty times at the Station Hospital to 
which he is attached, and has found it 
more satisfactory than any other operation 
previously used by him, including the Buie 
type. The essential difference between 
this type of operation and the usual 
hemorrhoidectomy is that it consists of 
an incision and dissection of the hemor- 
rhoidal tumor rather than an excision of 
the tumor and its covering en masse. 


TECHNIC OF INCISION—DISSECTION 
OPERATION 


The operation is performed under spinal 
or parasacral anesthesia. The operating 
table is “broken” and the patient lies 
on his abdomen in the flexed position. 
Adhesive straps, anchored to the sides 
of the table, are used to hold the buttocks 
apart. With satisfactory anesthesia, the 
anal sphincter is completely relaxed, allow- 
ing adequate exposure of the entire anal 
canal and any additional pathological 
conditions such as fissures, hypertrophied 
papillae, infected crypts or fistulas, are 
easily visuzalied. 

The skin at the periphery of each 
hemorrhoidal mass is grasped with Allis 
forceps and the internal or mucosal ex- 
tremity of the mass is held up by means of 
Kocher forceps. The covering of the 
hemorrhoid between the two clamps is 
thus held taut and is then incised deeply, 
after which the edges of the incision are 
caught with Allis clamps. Treating each 
half of the incision separately, the Allis 


clamp attached to the edge is grasped by 
the thumb on top and the third, fourth 
and fifth fingers underneath, while the 
index finger curls around to exert vis 
a tergo pressure on the external surface 
of the flap, thus making prominent the 
deep surface. In other words, the flap is 
everted or evaginated, with the deep 
surface now exposed and stretched across 
the tip and/or ball of the index finger. 
The actual hemorrhoidal plexuses, thus 
visualized, are removed with curved scis- 
sors by pressing the convex surface of the 
opened blades against the bulge and cutting 
the tissue which is thereby forced into the 
space between the blades. The assistant 
can be of great help, when necessary, by 
grasping a clump of hemorrhoidal tissue 
with toothless thumb forceps so that it 
can be snipped away more easily. The other 
half of the incision is next dissected in a 
similar manner. Bleeding points, especially 
minute arterioles, are clamped and tied 
with fine cotton. Venous bleeding usually 
ceases spontaneously. 

In most cases a considerable amount of 
redundancy of the flaps is left, and this 
excess is trimmed away in the following 
manner: The Allis and Kocher clamps at 
the extremities of the wound are replaced 
by straight, pointed hemostats, by means 
of which the incision is held taut and 
straight. The flaps are approximated by 
the Allis clamps previously attached to 
their edges. An Ochsner clamp is then 
placed beneath the other clamps, the jaws 
paralleling the edges of the wound, and 
raised or lowered according to the amount 
of tissue to be removed. One may remove 
more from one flap than the other, as 
conditions indicate, by applying the crush- 
ing clamp accordingly, and, likewise, the 
amount of mucous membrane to be 
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removed may be limited by angulating 
the clamp. When the Ochsner clamp is 
locked, the redundancy is removed by 


SMALL 
HEMORRHOID 


LARGE 
HEMORRHOIDAL MASS 


Fic. 1. Attachment of clamps and line of 
incision over large hemorrhoidal mass. 


running a knife closely along the blades. 
On removing the clamp, the edges of the 
wound are found to be clean and straight. 
Any further bleeding which occurs as a 
result of this last step is treated by in- 
dividual ligation of bleeding points. 

Other discrete hemorrhoidal masses pres- 
ent are removed by separate incisions. 
In leaving one hemorrhoid to attack 
another, a change of position of the 
operator is frequently necessary, but can 
be avoided if one is ambidextrous. The 
dissection and undermining of the flaps 
can be carried out for a distance of one- 
half of an inch from the edge, so that 
smaller hemorrhoidal masses contiguous 
with or adjacent to a larger one can be 
dissected through the one incision. No 
intrarectal pack is used for the reason that 
both its insertion and removal elevate the 
edges of the otherwise flattened out flaps 
and thus predispose to postoperative 
“tags.” A vaselined strip of gauze is placed 
over the wound area and a pressure dress- 
ing of gauze and cotton-waste is applied 
and held firmly by adhesive tape. 
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Postoperatively, the patient is allowed 
out of bed after twenty-four to forty-eight 
hours, at which time Sitz baths are begun. 
After the sixth day, he is permitted to go 
to the Mess Hall for his meals and to 
participate in all the phases of the Hospital 
Convalescent Training Program, which 
consists of calisthenics, lectures and craft- 
work. At the end of two weeks, he returns 
to duty, with an excuse from hikes and 
heavy calisthenics for a week, if deemed 
advisable. 


RATIONALE OF PROCEDURE 


A hemorrhoid may be considered to be 
a small tumor mass, the covering of which 
is skin, mucous membrane and the sub- 
cutaneous and submucous tissue. As in 
the case of a small benign tumor elsewhere, 
such as a lipoma or a sebaceous cyst, it 
would appear to be better surgery to 
enucleate or remove the mass bv incision 
and dissection than to resect the entire 
tumor and its covering en masse. This 
eliminates the use of sutures, and avoids 
the removal of an excessive amount of 
mucous membrane or skin. 


ADVANTAGES OF PROCEDURE 


Simplicity of Technic. The operation 
is not difficult to perform. The author, 
who is a general surgeon, believes that 
anyone with surgical experience can soon 
become adept at the technic. The only 
maneuver which requires some dexterity 
is the eversion or evagination of the flap 
by vis a tergo pressure. The tendency of 
the novice is to pull on the Allis clamp 
attached to the edge of the flap rather 
than push with the index finger. 

Absence of Complications and Sequelae. 
The amount of skin and mucous mem- 
brane removed in this procedure Is reduced 
to a minimum, thus eliminating the danger 
of postoperative stricture. In fact, in 
cases in which large hemorrhoids involve 
virtually all of the circumference of the 
anus and in which a modified Whitehead 
operation would be necessary, a complete 
“cleaning out” of all hemorrhoidal tissue 
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can be accomplished by several incisions, 
and yet no more mucous membrane or 
skin need be resected than is found 


HEMORRHOIDAL 
PLEXUS EXCISED 


DEEP SURFACE 
OF FLAP EVERTED 


Fic. 2. Excision of hemorrhoidal plexuses from 
deep surface of one of the flaps, after eversion 
by means of the index finger. By further ever- 
sion, the plexuses in the smaller hemorrhoid 
shown in Figure 1 can be visualized and excised. 


desirable. Where one attempts to remove 
two or three “‘groups”’ by en masse ex- 
cision, frequently there remain untouched 
one or more smaller hemorrhoids which 
intervened between the larger groups. 
These later increase in size and are fre- 
quently the cause of “recurrence.” By 
incision—dissection technic—all masses, 
regardless of how small they are, can be 
visualized and excised. 

Because no sutures are used and all 
wounds are left entirely open, adequate 
external drainage is present and the 
occurrence of postoperative infection Is 
reduced to a minimum. In this series, no 
abscesses or deep seated suppurative cellu- 
litis developed. 

Diminution of Postoperative Pain and 
Convalescent Period. Most hemorrhoidec- 
tomy patients have been known to com- 
plain and elaborate on the amount of 
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postoperative pain they endured, and 
not without justification. The most star- 


tling feature of the postoperative course of 


WITH CURVED SCISSORS 


FLAPS APPROXIMATED 


OCHSNER CRUSHING 
CLAMP 


3. Removal of redundant skin and 
mucous membrane. 


Fic. 


the patients operated in this series was 
the minimal amount of pain and dis- 
comfort. An analysis shows that roughly 


SITE OF 
PREVIOUS SM 
HEMORRHOID 


Fic. 4. End result after removal of all hemor- 
rhoidal tissue by three incisions and dis- 
section of adjacent flaps. 


70 per cent required no postoperative 
hypodermic injection of morphine, 25 per 
cent required one injection, and 5 per cent 
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required two injections. This is in great 
contrast to the author’s previous ex- 
perience. Likewise, the first bowel move- 
ment did not produce the usual excruciating 
pain. Patients who had previously been 
operated upon by another method stated 
that they had infinitely less pain at the 
second operation. The most plausible 
explanation for the diminution of pain Is 
the fact that there are no sutures in the 
sphincter muscle or elsewhere. 

The ability of the patient to return to 
light activity on the sixth day and to 
almost full duty on the fifteenth day is of 
obvious advantage, both in the Army and 
in civilian life. 

Cosmetic Result. If the redundant skin 
is properly trimmed as described above, 
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and if the use of the intrarectal pack is 
elimiated, external “tags,” which can 
be a source of distress to the patient, are 
avoided. 


SUMMARY 


1. An incision-dissection type of hemor- 
rhoidectomy is described. 

2. Experience in one hundred twenty 
cases shows the operation produces far 
less pain than other types of hemor- 
rhoidectomy, and allows an early return 
to full activity. 

3. The operation reduces the incidence 
of postoperative stricture. 

4. The operation allows adequate re- 
moval of all hemorrhoidal tissue, thus 
reducing the possibilities of recurrence. 
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MALIGNANT teratoma consists of heterologous elements in which the 
three germ layers may be very unequally represented. It may be congenital, 
develop in infancy but usually appears between twenty and thirty years 
of age. The growth is variegated, contains cystic areas and in the early state 
is encapsulated. Seminomas are rare in childhood. Teratomas usually 


grow more rapidly. 


From “Principles and Practice of Surgery”” by W. Wayne Babcock (Lea 


& Febiger). 


PILONIDAL CYST 


Capt. Mark J. BrockBANK AND Lt. Cot. Joz R. Fioyp 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


N the eradication of pilonidal cyst, 
the multiplicity of advocated treat- 
ments indicates that no generally satis- 
factory procedure has yet been found. 
The procedure we have followed in 168 
consecutive cases, covered from October 1, 
1942, to January 30, 1944, IS one of 
marsupialization. From experience gained, 
we believe that this simple procedure car- 
ried out as indicated will return go per 
cent of the patients to duty in approxi- 
mately twenty-one to twenty-eight days 
with complete healing of the pilonidal cyst 
and sinus. The remaining patients will 
require a longer period of hospitalization 
because of separation of skin and cyst 
wall as a result of infection or trauma. 

It is not our intention to add confusion 
to the already perplexing pilonidal ques- 
tion but, rather, we hope to assist in 
delineating the correct path to be followed 
in handling this vexing surgical problem. 

Warfare imposes conditions of increased 
activity, excessive perspiration, macerated 
epithelium, uncleanliness for varying pe- 
riods and trauma in the age group in which 
symptomatic pilonidal sinus occurs; thus, 
there has been a virtual flood of these 
cases to military hospitals. To quote 
White! on his splendid editorial on pilonidal 
cyst, “‘Circumstances are more propitious 
for vanquishing obscure complicating fac- 
tors in the surgical eradication of pilonidal 
cyst than at any time in the history of 
the world.” 

Eradication of the cyst and simus by 
block excision without closure, block ex- 
cision with primary closure, block excision 
with pedicle flaps, skin graft, local cyst 
excision, injection of sclerosing agents and 
electrocautery are all aimed at either 
removal or destruction of the cyst wall. 
These methods have left much to be 
desired. The procedure to be described 
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eliminates the sinus and cyst wall by 
marsupializing them. Epithelization then 
progresses rapidJy from skin edge to skin 
edge across the marsupialized cyst. 

First, acute cellulitis is treated con- 
servatively with cleanliness, rest and hot 
packs before any surgery is done. The 
area is then cleansed and shaved as care- 
fully as would be done for any major 
plastic operation. The usual location of the 
pilonidal cyst will be seen in Figure 1A. 
Under spinal or general anesthesia, a 
grooved director is passed into the cyst, 
B. The incision is made the length of the 
sinus down to and through the cyst wall,-c. 
A section of skin one-eighth to one-fourth 
inch on both sides of the initial incision 
is removed with a wedge-shaped portion 
of subcutaneous tissue, along with the 
outer one-half to two-thirds of the cyst 
wall, leaving the deep portion of the cyst 
wall remaining in its bed. (Fig. 1p and E.) 
This excision permits the skin edges to be 
brought down to the remaining portion of 
the cyst wall without tension and without 
subcutaneous fat bulging between the 
skin edge and cyst wall. (Fig. 1F and G.) 
The skin edge and cyst wall are approxi- 
mated with interrupted No. 40 cotton 
sutures. The wound is then packed open 
with a plain, dry, close-meshed gauze 
pressure dressing. 

This dressing is not disturbed for seven 
or eight days unless cleanliness demands. 
The sutures are removed on the seventh 
to tenth day. After the initial dressings, 
treatments of radiant heat, fifteen min- 
utes twice daily, are valuable in keep- 
ing the wound dry and _ encouraging 
epithelization. 

In the course of operating and observing 
the postoperative course of these 168 cases, 
we have learned certain lessons and made 
observations which we believe will aid 
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in lowering the incidence of recurrence and 
in decreasing the period of hospitalization. 
None of the patients was discharged from 
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the type of dressing applied and the post- 
operative care. 
The choice of anesthesia is one of the 


Fic. 1. Drawings showing usual location of cyst with the steps in marsupialization 
technic. 


the hospital unless complete healing had 
occurred, and the patient was able to 
return to full military duty. In arriving at 
our present procedure as described, the 
patients in the 168 cases reported were 
operated upon by nine surgeons all using 
the same general technic except for differ- 
ences of opinion as to choice of anesthesia, 
the amount of skin or cyst wall removed, 


most important points in the surgical 
treatment of pilonidal cyst. Reference to 
Tables 1 and 11 is impressive as to the 
results obtained with local and _ spinal 
anesthesia. It is significant to note that 
the forty-seven patients operated upon 
under spinal anesthesia had an average 
hospitalization period of 21.1 days. The 
116 patients operated upon under local 


B 
a 
A 
A 
Vv. 
Coce 
ane 
D 


New Series Voit. LX VIII, No. 1 


anesthesia had an average hospitalization 
period of 46.8 days. There were no com- 
plications or recurrences when _ spinal 
anesthesia was used. There were five 
recurrences and six severe infections follow- 
ing local anesthesia. We no longer use local 
anesthesia. 

The type of dressing is important. It 
has been found that a close-meshed, plain, 
dry gauze dressing applied next to the 
remaining cyst wall and skin with firm 
pressure is the most satisfactory dressing. 
Dressings of vaseline gauze or sulfa- 
impregnated gauze delay wound healing. 
The recurrences and infections occurring 
with local anesthesia are believed to be 
due to tissue distortion and to the spread- 


TABLE | 
AVERAGE DAYS IN HOSPITAL OF CASES DONE UNDER 
SPINAL ANESTHESIA—NOTE DIFFERENCES AS TO 
TYPE OF CYST AND TYPE OF DRESSING—COM- 
PARE WITH TABLE II SHOWING RESULTS 
IN PATIENTS OPERATED UPON UNDER 
LOCAL ANESTHESIA 


| Aver- 
No. | age 
of Hos- 
| Cases | pital 


Type of Lesion 
Cyst only 
Abscess and sinus 
Dry sinus and cyst 
Draining sinus and cyst 


Total and Average 
Type of Dressing 
Sulfathiazole gauze 
Sulfathiazole powder and vaseline | 


Plain gauze pressure dressing:...... . | 
Complications 
| 


ing of infection by the needle from con- 
taminated sinus tracts to clean tissues. 
Under spinal anesthesia, with direct visual- 
ization and inspection, no difficulty has 
been encountered in finding all ramifica- 
tions. All lateral extensions are followed 
by the probe and the same surgical treat- 
ment of skin and cyst wall applies. 
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TABLE II 
RESULTS OF OPERATIONS DONE UNDER LOCAL ANESTHESIA 


| Aver- 
age 
Hos- 
pital 
Days 


Type of Lesion 
Cyst only 
Abscess and sinus 
Dry sinus and cyst 
Draining sinus and cyst............. 


Total and Average 
Type of Dressing 
Sulfathiazole gauze 
Sulfathiazole powder and vaseline 


Plain gauze pressure dressing 
Complications 

Recurrences 

Severe infections 


The average age of the patients was 
twenty-three. Eleven or 6.7 per cent of 
the patients had had a severe blow to the 
coccygeal region within the month pre- 
ceding admission. Twenty-seven or 16.5 
per cent were recurrences from surgery 
elsewhere. Reference to the operative 
reports shows that the patients who had 
one-half inch or more of skin removed 
required an average of 69.1 days for heal- 
ing, while those with less than one-half 
inch required an average of 23.8 days. 


CONCLUSIONS 


1. This is a plastic operation, and the 
best results are obtained if the skin and 
cyst wall incisional defect be not wider 
than 214 cm. to 3 cm. along the course of 
the cyst or any of its sinus ramifications, 
because epithelization and cornification 
progresses slowly if the defect is any wider. 

2. Local anesthesia increases the com- 
plications, period of hospitalization and 
the number of recurrences. 

3. Dry gauze pressure dressings are best. 
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No. 
| 
| Cases 
| 
8 51 
= | I4 | 59.2 
| 7 | 32-5 
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| 49 66.4 
| Days 
3 24 
47 | 
22 | 29 
16 20.6 
oO 
|] 


DICUMAROL IN SURGERY 


De Wirt C. DauGutry, M.D. 


Past Assistant Surgeon (R), United States Public Health Service 


ANY articles have recently ap- 

peared on various aspects of di- 

cumarol, but none has dealt with 
all of its important aspects. This paper ts 
written as a review of the subject in an 
effort to correlate all the facts into a work- 
able thesis. An attempt will be made to 
present the more plausible viewpoints with 
a few comments. 

Dicumarol is a compound found in 
spoiled sweet clover and for many years 
has been known to cause hemorrhagic 
disease in cattle. Through the untiring 
efforts of Link!‘ and others the product 
has been synthesized. It has been avail- 
able for clinical use for several months. 
However, it still may be considered 
to be in the experimental stage. When 
dicumarol is given orally in sufficient 
quantity, there is a lowering of the pro- 
thrombin content of the blood which is 
detectable by an increased prothrombin 
time. It is of greatest use in the prophy- 
laxis and treatment of phlebothrombuvsis 
and thrombophlebitis. 

The mode of action of dicumarol re- 
mains highly theoretical. Wakin and 
Gatch” believe that prothrombin ts formed 
in the liver and that dicumarol depresses 
either its formation or activity. They pre- 
sented no proof of its interference with 
liver function. Davidson and McDonald?® 
found the drug to act by diminishing the 
effective prothrombin concentration in 
the blood. According to Barker* the pro- 
longed prothrombin time produced by 
dicumarol is thought to be due to de- 
creased prothrombin formation. 

It is agreed by many*®*111213 that 
dicumarol definitely prevents thrombus 
formation or its extension when the pro- 
thrombin time is appreciably elevated. 
Barker* found that thrombosis is rare if 
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the prothrombin time is above twenty- 
seven seconds. There is an individual 
susceptibility to its action’* thus often 
making it difficult to control the effects 
produced. Dicumarol should be adminis- 
tered cautiously and only if properly 
controlled. A prothrombin determination 
and blood typing should be performed 
before administering dicumarol. There- 
after a daily prothrombin time must 
be performed and each dose of dicumarol 
prescribed separately, having full knowl- 
edge of the prothrombin time. Standing 
orders must not be placed and doses 
should be given only as specified above. 
A prothrombin time is without value 
unless a control is run. The determination 
loses much of its value unless performed 
immediately’? after collecting the speci- 
men because the prothrombin time in- 
creases In direct proportion to the amount 
of time that elapses before performing 
the determination. 

Untoward effects occur but they do not 
present a major problem nor do they 
prohibit the use of dicumarol when defi- 
nitely indicated. Practically the only un- 
toward reaction of any importance found 
in the literature”* is that of hemorrhage. 
Hemorrhage may be from the gums, nose, 
urinary tract, into subcutaneous tissue 
from slight trauma but more often into the 
operative wound. According to Lehmann,’ 
of Sweden, one case in every ten treated 
will develop some type of hemorrhage 
but the complication can be satisfac- 
torily combatted by the use of large doses 
of vitamin k or fresh whole blood trans- 
fusions. Barker? reported minor bleeding 
In 5.3 per cent and major bleeding requir- 
ing transfusions in 3.2 per cent of cases 
receiving dicumarol. Barker,* DeBakey’ 
and others'*" report vitamin kK to be 
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ineffective in lowering the prothrombin 
time following the administration of dicu- 
marol. On the contrary Davidson and 
McDonald* were able to prevent and 
reverse the effect of dicumarol upon the 
prothrombin time by the use of vitamin kK. 
They used a dosage of 250 to 500 mg. of 
vitamin K in their experiments. The 
reversal may be rather rapid when vita- 
min K Is given parenterally. Most writers 
agree that the bleeding tendency can be 
adequately combatted by fresh whole 
blood transfusions. 

The usually recommended dosage of 
dicumarol is as follows:* 300 mg. by mouth 
initially, 200 mg. the following day, and 
100 mg. each succeeding day that the 
prothrombin time is below 35 seconds. In 
the writer’s experience this dosage has 
been excessive. The following is recom- 
mended as a safer procedure: original oral 
dose of 200 mg. followed by 100 mg. the 
next day and no additional dicumarol 
until the end of forty-eight hours. Often 
no appreciable change in prothrombin 
time is noted until forty-eight or seventy- 
two hours have elapsed. It is obvious that 
trouble may ensue if the drug is given in 
large doses before it is possible to deter- 
mine the susceptibility of the individual. 
There is an increased danger of hemorrhage 
if dicumarol is given earlier than sixty 
hours postoperatively and_ preferably 
seventy-two hours should elapse before it 
is administered. The desired prothrombin 
time is the range between 60 and 30 per 
cent of normal. The bleeding tendency 
increases rapidly as the prothrombin time 
approaches or exceeds 20 per cent of the 
normal. 

There is a minority group of surgeons 
who more or less condemn the use of 
dicumarol, especially as a prophylactic 
measure. DeBakey and Zava’ doubt the 
merits of dicumarol on the basis that the 
mode of action is unknown and likewise 
that there is not complete agreement as 
to why thrombo-embolization takes place. 
They believe furthermore that thrombo- 
embolization is a rare postoperative com- 
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plication when other well known pro- 
phylactic measures are instituted. Zava’ 
reported six thousand postoperative pelvic 
cases without a single incidence of embo- 
lism. According to them, the toxic effects 
and the danger of hemorrhage are too 
great to warrant the use of dicumarol as 
a prophylactic measure. 

The prophylactic use of dicumarol is 
gaining in popularity. No one has recom- 
mended that it be used instead of the time 
proven measures in the prevention of 
thrombo-embolization but rather as an 
adjunct. It is obvious that it should not 
be used in every major postoperative 
surgical patient; neither should it be used 
indiscriminately. Barker* has given dicu- 
marol to a large number of § surgical 
patients during the immediate postopera- 
tive period. He gave it to patients who 
were more or less predisposed to thrombo- 
embolization because of having had the 
complication previously or who had under- 
gone operations which are known to pre- 
dispose to the above mentioned syndrome. 
There was another group which was given 
dicumarol prophylactically because of op- 
erations associated with obesity, varicose 
veins, anemia, heart disease, and trauma 
to large veins during surgery. There was 
a remarkably low incidence of thrombo- 
embolization or recurrence of thrombo- 
embolization in Barker’s series. Dicumarol 
seems to be particularly indicated follow- 
ing extensive pelvic surgery, following 
cesarean sections, in peripheral vascular 
disease! and crushing injuries of the 
extremities. 

Most encouraging reports!** have been 
published on the use of dicumarol in the 
treatment of phlebothrombosis, thrombo- 
phlebitis, and subsequent embolization. 
According to most writers there is no 
change in the thrombus already present 
but rather no extension of the thrombotic 
process. Shapiro and Sherwin" found there 
was a definite decrease in the convalescent 
period and that the thrombophlebotic 
patient was more comfortable. Lehmann’ 
reported a recovery period of one to three 
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weeks in patients with thrombophlebitis 
who received dicumarol as compared to a 
recovery period of five to eight weeks when 
the anticoagulant was not administered. 
All who have used dicumarol extensively 
as a therapeutic measure agree that it 
shortens the period of convalescence in the 
presence of thrombophlebitis. 

There is some disagreement as to the 
contraindications to the use of dicumarol. 
A better explanation would be that there 
are very few absolute contraindications 
and that most contraindications are rela- 
tive. A bleeding or hemorrhagic tendency 
and impaired liver function with definite 
prothrombin deficiency should probably 
be listed as absolute contraindications to 
its use. However, seldom would the neces- 
sity arise for its use in the presence of the 
above named conditions. Barker’ listed 
these relative contraindications: ‘‘1. Ulcer- 
ative lesions as open wounds with potential 
bleeding tendency. 2. Necessity for second- 
ary operations in two weeks. 3. Vomiting 
due to intestinal obstruction or use of 
continuous suction. 4. Operation on brain 
or spinal cord.” 


SUMMARY AND CONCLUSIONS 


A brief review of the literature, with 
some additional comments, has been pre- 
sented. There are relatively few skeptics 
and admittedly they have not used dicu- 
marol extensively. According to those who 
have used the drug extensively it is 
a valuable prophylactic and therapeutic 
measure in thrombo-embolization. The 
untoward reactions presented were not 
severe enough to prohibit its use. The 
bleeding tendency which occurred in a 
small percentage of cases can be adequately 
combatted by large doses of vitamin k and 
unquestionably by fresh whole blood trans- 
fusions. Apparently there is no contraindi- 
cation to its prolonged use. The writer 
has used it almost continuously in one case 
for six months without untoward reactions. 
It should again be stressed that dicumarol 
must be given cautiously and be ade- 
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quately controlled by frequent prothrom- 
bin determinations. 

There is a decided decrease in the con- 
valescent period of thrombo-embolization 
when dicumarol is adequately adminis- 
tered. It is believed that there is Jikewise 
a decided decrease in the incidence of post- 
operative thrombo-embolization when di- 
cumarol is prescribed as a prophylactic 
precaution. It is of special prophylactic 
value during the postoperative course of 
patients who have undergone pelvic op- 
erations, especially cesarean sections or in 
other cases in which there is any reason to 
fear occurrence of thrombo-embolization. 
The beneficial effects are not well under- 
stood, but the writer predicts that the 
lowering of prothrombin time is not the 
only beneficial effect. This prediction is 
made on the basis that often the septic 
fever and general malaise in an individual 
with thrombophlebitis will subside in 
forty-eight to seventy-two hours. 

The writer believes that dicumarol will 
deservingly win an enviable place in our 
armamentarium. It is not presented as a 
substitute form of therapy but as a valu- 
able adjunct to other therapeutic measures. 
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Many conservative operations on the blood vessels have been marred 
by functional failure, a physiological fault rather than an operative imper- 
fection. This is due to thrombus formation occurring on the damaged intima 
and spreading peripherally to affect the collateral vessels. 

From ‘‘Surgery of Modern Warfare” edited by Hamilton Bailey (The 


Williams and Wilkins Company). 


EPIGASTRIC HERNIA 
AN IMPROVED METHOD OF REPAIR 


Epcar F. BerMANn, M.D. 
Resident in Surgery, Sinai Hospital of Baltimore 


BALTIMORE, 


HE repair of midline hernia has re- 

ceived comparatively little attention, 

probably because of the relative in- 
frequency of this lesion. Epigastric hernia 
occurs In approximately .o8 per cent to 
4.6 per cent of all hernias in different 
series. However, various reports have 
shown that the incidence of recurrence in 
epigastric hernia is high, ranging from 3 to 
14.2 per cent. In the series of Glenn and 
McBride, the highest incidence of recur- 
rence in primary hernias is in the epi- 
gastric type. 

When one considers that epigastric 
hernias are in the upper abdomen and that 
this portion of the abdominal wall is 
more prone to wound disruption and post- 
operative herniation, the aforementioned 
statistics would not be unusual. The rea- 
sons for this are: (1) the greater effect of 
respiration on the upper abdomen, and (2) 
the presence of solid fixed viscera there in 
contradistinction to the lower abdomen. 

There are two types of repair generally 
used for epigastric hernia: The first is that 
method wherein the linea alba is split 
above and below the hernial ring opening 
into it. The protrusion of proxperitoneal 
fat or the true sac is then dealt with 
accordingly. The two leaves of the linea 
alba are then merely approximated verti- 
cally with a simple or an _ imbricating 
suture. 

In the alternate type of repair, after 
the linea alba is split above and below the 
ring and the sac or fatty herniation ligated, 
the rectus sheaths on either side are opened 
and the repair is done in layers. Ordinarily, 
the incision into the sheaths is made 
anteriorly and medially at a point where 
the sheaths fuse to form the linea alba. 
(Fig. 2.) In this standard type of repair, 
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when the rectus muscles are exposed by 
incising along the anterior layer of the 
sheaths, bilaterally, the posterior layer of 
the repair would include the linea alba. 
(Fig. 34.) In the upper abdomen, the 
linea alba is not just a linear marking of 
the fusion of the sheaths as it is in the 
lower abdomen. Above the umbilicus, 
the linea is from 14 to 34 of an inch in 
width. In the layered repair when the linea 
alba goes with the posterior sheaths by 
virtue of the type of incision made in 
exposing the rectus muscles, it makes for 
an easy approximation of the posterior 
layer of the repair. In the next layer, the 
muscles are then sutured together in the 
midline. The third layer is the approxima- 
tion of the anterior sheath. In doing this 
type of repair, it has been observed in 
every instance that this anterior layer 
approximates with difficulty and under 
considerable tension, even in the most 
relaxed abdominal wall. The reason for 
this is, that when the rectus sheaths are 
incised anteriorly, it immediately gives the 
benefit of the extra width (14 to 34 of an 
inch) of the widened linea alba to the 
repair of the posterior layer at the expense 
of the anterior. This can readily be seen 
in the illustration. (Fig. 3A.) 

In order to obviate this, a new technic 
has been devised in which the amount of 
tissue both anterior and posterior will be 
equalized, thus taking the strain off the 
anterior row of sutures in the repair. This 
is done in the following manner: The skin 
and the subcutaneous tissue are incised 
vertically over the hernial protrusion, ex- 
posing the mass with the linea alba above 
and below. (Fig. 2 in cross section.) The 
medial margins of the rectus sheaths are 
also identified. The linea alba is split above 
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and below the protrusion for about 2 cm. and transversalis fascia are included in the 
If the hernia is just a properitoneal fatty repair of the posterior layer. When there 
protrusion, it is simply ligated with its is no sac present, or there is not specific 
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accompanying blood vessel. If there is a reason for opening the sac, the peritoneum 
true sac present, it may be ligated without and transversalis fascia are bluntly dis- 
opening, if the contents have been re- sected from the posterior sheath and 
duced. When the abdomen has to be ex- treated as a separate layer with a purse- 
plored, of course the sac is opened. When string or a continuous suture. The repair 
the sac has been opened, the peritoneum _ is then begun by opening the rectus sheath. 
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But this is not done in the conventional 
manner. Instead of opening both sheaths 
along the anterior margin at the point of 
fusion, a different step is taken. On one 
side, the sheath is opened anteriorly at the 
line of fusion, and on the other, the flap 
of linea alba is lifted and the sheath Is 
incised posteriorly. (Fig. 3.) This makes 
for one long and one short flap to be 
approximated in both the anterior and the 
posterior layer, with an equal amount of 
tissue in both. When sutured, the tension 
on the two layers is the same. (Figs. 4, 5 
and 7.) This is in contrast to the con- 
ventional type of repair in which both 
posterior flaps are long and are approxi- 
mated under no tensions and both anterior 
flaps are short and are sutured with 
difficulty. 

In the repair, imbricating mattress su- 
ture of non-absorbable material is used, 
such as silk or fine (No. 34) steel wire. 
(Fig. 5.) The muscles are sutured as the 
middle layer with a simple suture of the 
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same material. (Fig. 6.) The skin is closed 
as desired. 

Five epigastric hernias have been re- 
paired in this manner. The technical pro- 
cedure is simple and obviates any excess 
tension on the repaired tissues. The inci- 
dence of recurrence cannot, as yet, be 
evaluated. 


CONCLUSIONS 


A new method of repair of epigastric 
hernias is offered which decreases the 
technical difficulties and may well improve 
the high incidence of recurrence of this 
type of lesion. 


Acknowledgement is hereby made of the 
assistance and advice of Dr. Alfred Ullman, 
Chief of Surgical Service, Sinai Hospital, in 
the preparation of this report. 


REFERENCES 
Luke, J. C. Significance of epigastric herniae. Canad. 
M. A. J., 39: 145-152, 1938. 
GLENN, F. and McBripe, A. F. The surgical treatment 
of five hundred herniae. Ann. Surg., 104: 1024- 
1029, 1936. 


TUBE FEEDING* 


Frank H. Kipp, Jr., M.D. 


Former Resident Surgeon, Barnard Free Skin 
and Cancer Hospital 


ST. LOUIS, 


OR obvious reasons usually a certain 

number of hospital patients require 

alimentation via a rubber tube. They 
are to be found on medical as well as on 
surgical wards. Neuropsychiatric patients, 
for instance, are frequently gavaged be- 
cause they will not eat. Surgical patients 
many times receive their food through 
either a nasal or gastrostomy tube because 
they otherwise cannot eat. 

The fact that the feeding must be 
fluid in character does not in itself pre- 
clude a well balanced dietary. Unfor- 
tunately, many tube feedings are not 
adequate. In devising the one here pre- 
sented care was taken to see that it meets 
the criteria of adequacy. 

In formulating this feeding we attempted 
to select easily available items which, 
when mixed together in proper proportions, 
yield a readily assimilable diet which is 
adequate in the essential food substances, 
vitamins and minerals. The constituents 
were chosen because of their value and 
not because of their cheapness which so 
often is allowed to become the major 
consideration. Even so the cost of the 
preparation is a nominal one. 

The diet is so constructed that a unit 
volume (2,300 cc.) yields 2,600 calories, 
which is slightly more than the daily re- 
quirements of a sedentary 70 Kg. man. 
It is easy, therefore, to assign a relative 
proportion of the mixture, either more or 
less as the case may be, to any given 
individual. For instance, it is simple 
enough to order the standard formula 
increased or decreased by: a certain per- 
centage, say 10 per cent. This affords the 
minimum of calculation for the individual 
who prepares the diet. 

The protein fraction has purposefully 
been increased well beyond the daily re- 
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quirement of this constituent because the 
patient who needs tube feeding is almost 
universally one who has suffered some 
degree of protein starvation. 

The relationship between carbohydrates 
and fats is in the ratio of 2:1. 

The composition of the diet is contained 
in Table 1. The constituents are listed in 
the left hand column. The weight of each, 
the measure, and the caloric yield are listed 
in the next three columns. The number of 
Gm. of protein and the number of mg. 
of calcium and iron are next given. The 
last six columns are used to show the 
vitamin content of each component. At 
the foot of the chart the columns are 
totalled for comparison with the daily 
requirements of a sedentary 70 Kg. man 
(as recommended by the Committee on 
Foods and Nutrition of the National 


Research Council) which is recorded in 


the last line. 
The allowable substitutions are listed 


in Table 11. The number at the extreme 
left corresponds with the item of the same 
number in the preceding chart for which 
it may be substituted. 

The feeding should be prepared each 
morning and kept under refrigeration until 
it has been used. Careful corking is neces- 
sary to prevent depletion of the contained 
vitamins. 

Since proprietaries are used in this 
preparation it is appropriate that a state- 
ment regarding each be included. Aminoids 
are used as an adjunct protein source. 
They are composed of amino acids, di- 
peptides and prior nitrogenous molecules 
derived from milk, beef, wheat and yeast. 
These comprise 45 per cent by weight. 
Another 44.3 per cent is made up of 
carbohydrates (dextrose, lactose, maltose 
and sucrose). It furnishes 102 calories 


* From the Barnard Free Skin and Cancer Hospital, St. Louis, Mo. 
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per ounce. All of the essential amino acids 
are present. 

Dexin is a very light weight sugar which 
is composed of dextrins 75 per cent, malt- 
ose 24 per cent, mineral ash 0.25 per cent 
and moisture 0.75 per cent. The advantage 
of dexin over granulated sugar is the fact 
that it is largely composed of non-fer- 
mentable dextrins which lessens the tend- 
ency toward intestinal fermentation with 
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carded because they are not actually 
needed and because they are high in avidin 
which is the antagonist of biotin (vitamin 
H or coenzyme R) which is contained in 
the yolk fraction of the egg. We do not 
know too much about biotin but we do 
know that such conditions as retarded 
growth, fatty liver, atrophy of the is 
weakness, muscle pains, anorexia and ; 

dermatitis are said to develop when hes 


TABLE I 
Weight Vit. 
Cal- Calcium} Iron Thiamin Ascor- Riboflavin | D 
Measure ; tein Vit. AI-U. | bic 
ories Mg. Mg. Mg. Mg. I. 
Gm. | Oz. Gm. Mg. U. 
1. Milk (whole)..... 1950 $2 2 quarts (1350 | 64.8 | 1324. 4.76 3770 1.032 40 4246 270 
2. Tomato juice....)| 125 4.4 cup 30 1.2 75 1065 115 29 .062 | 
3. Orange juice..... 122.5) 4.3) 44 cup 67.5 ed 30.5 | .365 | 275 134 66 .018 
4. Beg yolks. ...... 64 | 2.4) 4 yolks 224 9.6 100 5.32 2400 252 mae . 360 
4.0 24 Tb. 460 
23 0.8 1 Tb. 65 0.6 59 1.63 
10. Yeast extract | 
(Vemex) 7 0.2] 1 ts. 10 253 4 | 3.36 735 .630 
2614.5 133.25|1342 mg. |16 mg. 7510 135 5.3 1270 
or 
1.34 Gm 
Requirements for a 
sedentary 70 Kg. 
TABLE II 
5’ Soybean flour.....| 100 I cup 400 37:33 379 AY 200-500 600-1200 600 
micrograms | micrograms micrograms 
6’ Granulated sugar.| 104 4.0 8 Th. 400 
7 “cod 9 ib. 99 
10’ Brewers yeast.... 7 Db. oF 24 1.050 - 490 


21 tablets 


gas formation. The small proportion of 
maltose present is readily assimilated 
before fermentation can occur and the 
enzymic hydrolysis of the dextrins is sufli- 
ciently slow to permit absorption of the 
dextrose about as fast as it is formed. 
Dexin is 99 per cent carbohydrate and 
yields 4 calories per Gm. or about 115 
calories per ounce (28.35 Gm.). 

Drisdol (brand of crystalline vitamin D 
from ergosterol) with vitamin A is used 
as only four drops of it are necessary to 
furnish one and one-quarter times the 
minimum daily requirement of vitamin 
A and two and one-half times the minimum 
daily requirement of vitamin D. 

It will be noted that only the yolks of 
eggs are used. The egg whites are dis- 


substance Is absent or present in deficient 
amounts. 


CONCLUSIONS 

A recipe is given for a liquid diet which 
is suitable for passage through a rubber 
tube before entering a patient’s stomach. 
It is well balanced as regards the carbo- 
hydrate-fat ratio and the mineral and 
vitamin content. The protein fraction has 
purposefully been increased above the 
daily requirements for this food substance. 
The diet is easily prepared. Each cc. yields 
more than one calorie. 
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JOINT ASPIRATION 
A SIMPLE METHOD 


CapTaAIN Davip GOLDBERG 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


been looked upon by many physi- 

cians and by the laity as a for- 
midable procedure. The physician fears 
the possibility of introducing an infection 
into the joint. He believes that the benefits 
derived from the usual type of aspiration 
do not compensate for ‘the hazards or 
the discomfort and pain to the patient. 
The patient fears aspiration because of the 
anticipated pain and his impression that 
joint surgery, even in this form, may result 
in a stiff part. 

Aspiration of a joint can play a very 
important diagnostic, prognostic, and ther- 
apeutic role in traumatic joint disorders. 

Diagnostically, the presence of a clear 
serous fluid usually denotes irritation to 
the synovial lining of the joint cavity. This 
irritation is produced by direct trauma to 
the capsule of the joint or severe sprain of 
the ligaments supporting the joint. A 
hemorrhagic fluid is the result of laceration 
within the jomt cavity. Fat globules in 
a hemorrhagic fluid usually indicate a 
tearing of the fat pad. If the fat globules 
are large and prove to be bone marrow 
cells, it is evident that a fracture into the 
joint has occurred even though this may 
not be visible in the roentgenogram; 
for example, a fracture of the tibial spine 
into the knee joint. Once having arrived 
ata more accurate diagnosis, one can better 
determine the prognosis and treatment. 

Therapeutically, aspiration of joint fluid 
relieves tension and discomfort. It also 
shortens the convalescent period because 
only a small amount of joint fluid remains 
to be absorbed by the already injured and 
edematous synovia. Aspiration of hemor- 
rhagic fluid decreases the tendency toward 
fibrous adhesions. By decreasing the joint 
tension circulation is improved and re- 
covery is hastened accordingly. 


ASPIRATION of the knee joint has 
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A simple method of joint aspiration has 
been used by the author with complete 
satisfaction. In presenting his technic he 
makes no claim to originality with respect 
to the method but presumes it has been 
utilized by others. The technic involves 
the use of the following items: (1) An 
elastic flat rubber bandage roll, measuring 
three inches wide and three yards long 
with two twelve inch cotton tapes at one 
end to act as ties; (2) a No. 17 gauge three 
inch needle, and (3) a 30 cc. syringe. 

The procedure is used most frequently 
for aspiration of fluids at the knee joint 
(Fig. 1), but it may also be used for 
aspiration of fluids from other joints. 
The technic used in aspiration of the knee 
joint is as follows: The knee is held in 
extension. The rubber bandage is wrapped 
snugly about the joint in the form of a 
It extends about three 
inches in both directions and is tied about 
the leg with the cotton tapes. One small 
area, about the size of a silver dollar, is 
left uncovered. This area includes the 
desired point of entry of the needle and is 
located preferably over the medial aspect 
of the patella. 

The firm elastic pressure distributed 
equally throughout the entire joint, except 
the exposed area, compresses the fluid 
from all sections of the joint cavity toward 
this exposed area. The fluid pressure forces 
the medial aspect of the patella upward, 
away from the medial femoral condyle, 
and the collection of fluid produces a 
localized bulging of the capsule. The 
former allows for a greater area, the latter 
for an easier site in which to enter the 
joint cavity. 

Once this localized, bulging, fluctuant 
tumor mass is visible, the examiner will 
notice an increasing cyanosis of the area. 
The cyanosis is due directly to the impair- 
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ment of circulation caused by the tour- 
niquet effect of the elastic bandage. This 
increasing cyanosis varies directly with an 


Fic. 1. Rubber bandage applied to a knee joint 
partially filled with fluid. The elastic pressure 
forces the joint fluid to one localized area. 
The impairment of circulation to this area 
results in complete anesthesia. Elastic pressure 
forces the fluid into the syringe. 


increasing hypesthesia in this area. In 
fact, sensation becomes so diminished 
that for practical purposes, a complete 
anesthesia results in one to two minutes. 
Not only the skin, but all layers of soft 
tissue in this area overlying the joint 
become anesthetized. Because of this 
anesthesia, the use of a local anesthesia, 
such as novocain, is unnecessary. 

With a pool of fluid concentrated in 
one small area, the patella lifted away 
from the medial femoral condyle, and all 
layers of soft tissue overlying this area 
completely anesthetized, the operator will 
encounter no difficulty whatsoever in 
thrusting a needle into the joint space. 
The procedure is as simple as entering a 
vein and does not require any more 
preparation of the skin than is necessary 
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for the most simple phlebotomy. The 
possibility of the needle striking the 
cartilagenous surfaces of the joint is 
avoided and thus a painful injury js 
prevented. 

A skin antiseptic is applied over the 
exposed area. A No. 17 gauge needle 
attached to a 30 cc. syringe is quickly 
thrust into the bulging pool of fluid. The 
insertion of the needle is practically pain- 
less and is performed with a single thrust. 
Once the needle pierces the synovial lining, 
the tension force caused by the elastic 
compression results in a rush of fluid into 
the syringe, slowly raising the plunger. 
Upon several occasions the author used 
no syringe and the resulting compression 
force of the elastic bandage was so great 
that it caused the fluid to gush as much as 
ten feet across the room. Once the syringe 
is partially filled, it is disconnected from 
the needle and the remainder of the joint 
fluid is caught in a small basin. The needle 
is not held. The patient internally rotates 
the knee so as to take advantage of 
gravity. As the fluid is removed, the 
patella may depress onto the bevel of the 
needle, thus preventing complete aspira- 
tion. By rotating the needle about one- 
quarter turn the obstruction is eliminated. 
When the fluid ceases to drain, the needle 
is removed. A dry, sterile dressing is placed 
over the puncture site and the rubber 
bandage is removed. An elastic bandage 
is then applied. The procedure is com- 
pleted, and the patient is allowed to walk 
to his bed. 

The author has aspirated more than 
200 knee joints, in addition to an occa- 
sional aspiration of the ankle and elbow 
joints by this technic without any com- 
plications. Even the most frightened pa- 
tient leaves the table content in the fact 
that he has been relieved considerably of 
his symptoms without the slightest degree 
of pain. 


CONCLUSION 


A simple method for aspiration of joints 
has been described. 


INVERSION OF THE APPENDICEAL STUMP 
AN IMPROVED METHOD 


JoszpH J. STRATTE, M.D. 
On the Staffs of the Grand Forks Deaconess and St. Michael’s Hospitals 
GRAND FORKS, NORTH DAKOTA 


A ANY both simple and complicated 
methods of stitching so as to 
invert the appendiceal stump after 


will open into the lumen of the gut). A 
purse-string suture is placed about the 
appendiceal base, using No. 000 or No. 0000 


Fic. 3. 


Fics. 1 To 3. Illustrating an improved method of inverting the appendiceal stump. 


appendectomy have been described. How- 
ever, after having tried them all and 
finding it difficult, at times, to make a 
nice, clean, complete inversion of the 
stump, the writer has improved upon the 
method of Ochsner and Lilly’ and of 
Spencer,? which are the best so far. I 
apply a little trick which is a big help in 
the actual inverting process. The following 
is a simple and effective technic: 

After tying the meso-appendix and 
cutting it away from the appendix, the site 
selected for amputation is not crushed. 
It is just tied off’at a distance of about 
one-third inch from the cecum with a plain 
No. o catgut, using a granny knot (the 
idea being that a few hours later the knot 


chromic on an atraumatic needle and 
placing the first stitch in such a manner 


that when the purse-string suture is tied, 


the appendiceal artery will be included in 
the tie. Then a Kelly forceps is slipped 
under a loop of the purse-string suture 
opposite the ends to be tied and a bite is 
taken into the appendix just proximal to 
the constriction made by the tie which tied 
off the appendix. Now an artery forceps 
is placed across the appendix just distal 
to the tie and amputation is consummated 
between the tie and the distal forceps 
either with an electrocautery or a knife 
followed by phenol and alcohol. The 
purse-string suture is tied by the surgeon 
while the assistant uses the Kelly forceps, 
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with its grasp on the stump as described, I wish to express my appreciation to Prof. 
to complete the inversion. More stitches Paul E. Barr, of the University of North 
thay be. added at ‘the discretion “the Dakota, who made the drawings. 

surgeon. REFERENCES 
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absolutely positive. 1943. 


AN unnecessary appendectomy should not be done during an abdominal 
or pelvic operation which probably will be followed by some oozing of blood 
into the peritoneal cavity. A sump drain is routinely advisable if there is a 
possibility of postoperative oozing both to indicate the presence and amount 
of oozing and to keep the cavity free from blood and exudate. 

From “Principles and Practice of Surgery”? by W. Wayne Babcock (Lea 
& Febiger). 
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TRUE OXYCEPHALY WITH SYNDACTYLISM 


CASE REPORT 


BERNARD N. E. Coun, 
DENVER, COLORADO 


RUE oxycephaly is an unusual and 

bizarre deformity of the skull. It 

is variously known as acrocephaly, 
dysostosis craniofacialis (Cruzon), and 
tower or steeple skull. Because of the 
frequent association of this condition 
with syndactylism of the four extremities 
it is also called acrocephalosyndactylia. 
Its rarity is attested by the fact that in 
1938 Valentin! was able to collect only 
eighty-three authentic cases from the 
world’s literature; he added seven of his 
own. 


CASE REPORT 


Case No. P1727.* The patient, a twelve 
year old white male, was first seen at the age 
of five. He was a spontaneous, term delivery. 
Deformities of both hands, feet and skull were 
noted at birth. His early development ran an 
average course; the first tooth erupted at the 
age of six months; he sat up unaided at the 
same age, and he was able to talk, at fifteen 
months. A marked speech impediment was 
noted at that time. His general health was 
good. The past medical history was essentially 
negative with the exception of pertussis. 

The family history revealed no similar 
deformities on either the maternal or paternal 
branches. Four other children were living and 
normal in every respect. One granduncle on 
the maternal side had a supposedly congenital 
anomaly of the spine, the exact nature of which 
is unknown. Two distant cousins on the mater- 
nal branch, also, had four children blind since 
birth. There was no other evidence of congenital 
malformations in the family. 


* Courtesy of Arthur Steindler, m.p., Department of 
Orthopaedic Surgery, The State University of Iowa 
Hospitals, lowa City, Iowa. 
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The physical examination revealed a well 
developed and well nourished male of some- 
what repulsive appearance. His disposition was 
friendly and co-operative. He had a marked 
nasal quality of his speech, which made it 
difficult to understand him. The Binet I.Q. 
test was 49, the mental age being six. 

The skull was broad in the parietal diameter, 
and tapered upward in the frontal region. The 
eyes were widely separated and obliquely set. 
They bulged prominently. (Fig. 14.) The 
ophthalmologic examination showed a con- 
vergent squint, postpapillitic atrophy, and 
defective vision bilaterally. The conjunctiva, 
especially the palpebral, was hyperemic. Con- 
tinual tearing was present. 

The patient had a chronic nasal discharge 
and experienced difficulty breathing through 
his nose. The septum was very irregular with 
deviation to the left. The mouth was small 
(“fish mouth’’), and the mandible protruded. 
(Fig. 14 and c.) The hard palate was very 
narrow and highly arched, associated with 
malocclusion. (Fig. 1B.) 

The skeletal examination revealed prom- 
inence of the acromial end of the clavicle 
bilaterally. Abduction of the shoulder joints 
was limited to forty-five degrees; at this point 
the scapula rotated. He was unable to elevate 
the arms. There was no limitation of internal 
or external rotation. Extension of the elbow 
joints was limited to one hundred seventy 
degrees. Flexion was free. No restriction of 
pronation was present, but supination was 
limited to thirty degrees. The wrist, hip, knee 
and ankle joints showed no abnormalities. 

There was total syndactylism of all five rays 
of the right hand. On the left the thumb was 
free, but the remaining fingers were syndactylic. 
Gigantism of the second and third rays bi- 
laterally was also present. (Fig. 2a.). He was 
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Fic. 1. A, full view of patient. See text for description. B, view of mouth showing very narrow, highly arched 
hard palate and malocclusion of teeth. c, profile view. p, lateral roentgenographic view of skull. 
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Fic. 2. A, photograph of hands showing syndactylism. B, roentgenogram of both 
hands. c, appearance of hands after surgical procedures. 
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able to use his hands quite well for coarse 
movement. He had somewhat limited motion 


of the interphalangeal joints. 


IN 


The toes were likewise syndactylic, involving 
all rays. Besides symmetrical syndactylism, 
gigantism of both first toes was observed. 
(Fig. 4c.) 

Roentgenographically, the lateral view of 
the skull evinced the typical tower shape. The 
entire skull had a “beaten silver”’ appearance. 
The orbital fossa was very shallow. The sella 
was markedly enlarged, but showed no evidence 
of erosion or pathologic changes of the clinoid 
processes. The prognathism of the mandible 
was clearly shown. (Fig. 1p.) 


Cohn—Oxycephaly 


Fic. 3. A, roentgenograms of shoulder joints. B, roentgenograms of elbow joints. Note abnormal 
curvature of radius and ulna. 
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Both shoulder joints possessed symmetrical 
malformations. The humeral head appeared 
flattened with squareness of the lateral margin. 


A 


The acromial process of the scapula was very 
large. (Fig. 3a.) Although the elbow joints 
were essentially normal, there was abnormal 
bowing of both the radius and ulna which ac- 
counted for the limitation of supination noted 
clinically. (Fig. 3B.) 

Synostosis of the proximal portion of the 
fourth and fifth metacarpals of both hands was 
present. The fifth finger possessed three 
phalanges bilaterally. The third and fourth 
proximal phalanges showed synostosis at the 
distal ends. This fusion was capped by a large 
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triangular bony mass which probably repre- 
sented an attempt at fusion of the mid- and 
distal phalanges. The index fingers also had 
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and second metatarsals with gigantism of the 
first ray was noted. The remaining metatarsals 
were essentially normal. The first toe consisted 


Fic. 4. A, lateral roentgenographic views of both feet. B, anteroposterior roentgenographic views of feet. 
c, phgtograph of feet showing syndactylism and gigantism of first toe. 


symmetrical deformities; they consisted of 
but two phalanges. The first metacarpals were 
essentially normal. The corresponding pha- 
langes, however, were markedly distorted. 
(Fig. 2B.) 

Roentgenograms of the feet revealed similar 
deformities of the tarsus, metatarsus and 
phalanges. With the exceptions of the talus and 
calcaneus the tarsal bones were more or less 
fused into one mass. Synostosis of the first 


of one large triangular mass of bone which 
appeared to have an epiphyseal line. The 
remaining toes possessed two phalanges each, 
a long proximal and a very small distal seg- 
ment. (Fig. 4a and B.) 

The anteroposterior view of the lumbar spine 
and pelvis showed sacralization of the fifth 
lumbar segment, associated with spina bifida 
occulta. Wide diastasis of the symphysis pubis 
was present. 
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COMMENT 


The case recorded presents all the essen- 
tial features of true oxycephaly, namely, 
the configuration of the skull, the dispro- 
portion between the maxilla and mandible, 
the narrow highly arched palate, the small 
mouth, and the frequently associated 
syndactylism of all four extremities. True 
oxycephaly is not constantly associated 
with syndactylism, which, when present, 
may vary in degree and extent. Syndactyl- 
ism occurs sufficiently often, however, so 
that the association cannot be entirely 
fortuitous. The larger joints, as manifested 
in this case, may also be affected. 

Probably because of the bizarre appear- 
ance of these individuals, true oxycephaly 
was known to the ancients. Thersites? in 
the Iliad was an oxycephalic. According 
to Bertolotti,*? Oribasius was cognizant of 
this deformity. The oldest clinical descrip- 
tion is found in the case of Lycosthenes* 
Apert® (1906) was the first to 
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point out the frequent association of syn- 
dactylism with the skull deformity. He 


coined the term “‘acrocephalosyndactylia.” 

The deformity is said to occur as an 
isolated instance, as in the case reported. 
Greig® states that “‘several cases of trans- 
mission from a parent to one or more of 
the children have been recorded, but no 
case of transmission to the third generation 
has been observed.” Valentin,! on the 
other hand, writes “‘so far the world litera- 
ture has not presented a single case of pure 
acrocephalosyndactylism in which heredity 
or familial occurrence of exactly the same 
malformation has been described.” 

The modus operandi of the skull mal- 
formation is an unexplained disturbance 
during embryonic life. The sutures become 
fused, and the rapidity of brain growth 
during the intrauterine period and early 
infancy produces the peculiar configura- 
tion. The facial bones are also involved by 
the premature synostosis. 

The synostosis of the skull sutures gives 
rise to the secondary malformations, such 
as the shallow orbital fossae, the character- 
istic palate, stenosis of the large foramen 
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of the skull, especially the optic and 
jugular, and the convolutional markings 
of the skull, the so-called ‘‘beaten silver” 
appearance. The latter finding, however, is 
not pathognomonic of oxycephaly; it may 
be found in other conditions. 

The shallow orbital fossae cause bulging 
of the eyes. The bulging may become so 
marked that spontaneous dislocation of 
the eyeball may occur, as reported by 
Sherne.’ Papillo-edema or even optic atro- 
phy, which is a constant late feature, is 
present. Dyson* suggests that these symp- 
toms may be explained upon the basis of 
kinking or pressure on the optic nerve by 
the narrowed foramen with consequent 
venous congestion and atrophy. Neuro- 
surgical procedures have recently been 
attempted to relieve the failing vision or 
threatened blindness with some measure 
of 

The mentality is usually affected, as 
manifested by the mental age of six in the 
case presented. It is readily appreciated 
that premature closure of the cranial 
sutures does not permit the normal growth 
of the brain to take place. 

True oxycephaly must be differentiated 
from acquired or false oxycephaly, a 
distinction not frequently made in the 
literature. The distinguishing clinical char- 
acteristics have been emphasized by Greig.* 
In false oxycephaly the synostosis is 
limited to one or at most only a few of the 
cranial sutures; the facial bones are never 
involved; associated deformities are not 
present, and the base of the skull is not 
affected. In true oxycephaly the apex of 
the height of the head is at or near the 
bregma; in false oxycephaly the head 
height shows a much greater variation, in 
many cases being located at the posterior 
part of the skull. 

The syndactylism when extensive or 
complete, is amenable to surgery. Opera- 
tive treatment offers not only cosmetic but 
also functional improvement. The case 
presented was beneficially aided by Pieri 
Z plasties, full thickness grafts and resec- 
tion of the fourth ray and finger. (Fig. 2c.) 
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Care must be exercised in outlining opera- 
tive therapy to ascertain, if possible, 
whether any congenital deficiency of the 
tendons or intrinsic musculature is present. 
It is preferable to have web fingers which 
function as a whole rather than to isolate 
a finger only to find that the patient is 
unable to flex it. 


SUMMARY 


A case of true oxycephaly associated 
with syndactylism of the four extremities 
and other malformations is presented. The 
features of this unusual congenital aberra- 
tion and the differentiation from false 
oxycephaly are discussed. 
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AIR EMBOLISM IN OBSTETRICS AND GYNECOLOGY * 


F. Finn, 
Instructor in Obstetrics and Gynecology, Cornell University Medical School 


NEW YORK, NEW YORK 


As early as 1667 Ride produced 

death in cattle by blowing air 
under pressure into their jugular veins. 
Beauchesne, in 1818, during the removal 
of a neck tumor observed the first recorded 
case of air embolism in the human. 

There are two types of embolism—the 
venous and the arterial. In the venous air 
embolism air enters the peripheral veins 
and flows by means of the vena cava to 
the right heart and thence to the pulmo- 
nary arteries. In arterial embolism the site 
of entry is the pulmonary vein whence the 
air passes from the left ventricle to the 
systemic circulation and the brain. 

There is no agreement as to the amount 
of air which constitutes a fatal dose. 
Rabbits will die after the rapid injection 
of 10 cc. of air into an ear vein. In 1937, 
Richardson, Coles and Hall, basing their 
inferences on experimental air embolisms 
produced in small animals, estimated that 
about 500 cc. of air would be required to 
kill a human being. Moreover, there is no 
constancy in the amount required even in 
individuals of the same species. 

The prerequisites for the development 
of an air embolus are: (1) a vessel which 
is In a state of incomplete collapse, either 
because its wall is only partly opened, or 
because fascial attachments prevent its 
retraction, and (2) suction produced by 
negative venous pressure or else the intro- 
duction of air under positive pressure into 
the circulation. 

These conditions are satisfied during 
many therapeutic procedures. Among the 
most common are the establishment and 
maintenance of pneumothorax, pneumo- 
nectomy, lobectomy, thyroidectomy, radi- 


~ IR embolism is a medical catastrophe. 


cal breast amputation, puncture of the 
paranasal sinuses, fractures of the long 
bones, continuous intravenous injections, 
perirenal insufflation, introduction of air 
into a joint cavity or the bladder; and of 
more interest to obstetricians, the induc- 
tion of abortion, manipulation of the 
pregnant and puerperal uterus and, lastly, 
tubal insufflation. 

The presence of air embolism is recog- 
nized by sudden shock, dyspnea, and 
cyanosis. If air is in the large veins, hissing 
sounds may be heard and bruits or churn- 
ing noises are heard over the heart area. 
If air escapes into the arterial circulation, 
there is blindness. This is caused by air in 
the retinal vessels and may readily be seen 
by the ophthalmoscope. There may also 
be areas of skin blanching due to inter- 
ference with the capillary circulation. 
Death may be instantaneous or may occur 
within several hours. About 15 to 50 per 
cent of the cases end fatally. If the patient 
survives the first fifteen minutes, the 
prognosis is good; if she survives the first 
hour, coma and paralyses clear. 

There is no uniformity of opinion as to 
the mode of death. The common theories 
state that the non-compressible air re- 
places the compressible blood in the right 
heart, thus causing cardiac standstill. 
This alone, or obstruction in the pul- 
monary bed by air prevents the transfer 
of oxygenated blood from the right ven- 
tricle to the left auricle. Other theories 
postulate that coronary artery embolism 
is the cause of death, while others state 
that the ischemia of the vital brain centers 
produces the fatal result. 

In a case of suspected air embolism it is 
necessary to ligate the great vessels before 


* From the Department of Obstetrics and Gynecology of the Cornell University Medical College and the New 
York Hospital. 


100 


~ 


New Series Voi. LXVIII, No. 1 


removing the heart and then to open the 
heart under water at which time the emboli 
are released. 

A knowledge of the pathological anatomy 
leads to rational, but often ineffectual 
therapy. Artificial resuscitation is given, 
cardiac and respiratory stimulants are 
administered. Inhalations of go to 100 per 
cent oxygen facilitate the absorption of 
nitrogen bubbles in the circulation. Aspira- 
tion of the right ventricle has been at- 
tempted, and in an attempt to replace the 
frothy mass of air and blood in the right 
ventricle 50 to 100 cc. of saline solution 
have been injected. 

Air embolism is of especial interest to 
obstetricians and gynecologists. In 1829, 
Legallois first suggested that air might 
enter the circulation by way of the uterine 
veins. Cormack, in 1850, and May, in 
1851, described the first cases of air 
embolism associated with pregnancy. Air 
embolism in obstetrics most commonly 
follows the induction of abortion by means 
of a syringe. This is especially true when a 
low-lying placenta provides venous sinuses 
for the ready introduction of air into the 
circulation. Placenta previa at term is 
occasionally associated with air embolism, 
especially when version is performed. Sev- 
eral patients have expired instantaneously 
as a central placenta previa was being 
ruptured to obtain a foot. Several deaths 
have followed the now outmoded use of 
an intrauterine douche. In 1938, Osborn 
and Dawson described two cases of air 
embolism. In their first patient a classical 
cesarean section was performed under 
gas-oxygen-ether anesthesia for cephalo- 
pelvic disproportion. There is no mention 
of the location of the placenta, but at the 
time of the uterine incision the patient 
suddenly went into shock and three hours 
afterwards died. Autopsy revealed air 
bubbles in the right heart. Their second 
patient died abruptly. Two hours previ- 
ously a spontaneous delivery had occurred. 
The conduct of the third stage is not 
mentioned. The autopsy revealed air in 
the right heart and, in addition, a uterus 
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which was partially mverted with the 
fundus at the internal os. 

Four deaths following tubal insufflation 
have been reported. The first two of these 
were recorded in 1927 by Moensch of the 
New York Post-Graduate Hospital. In 
the first case, an insufflation was followed 
by a curettage. Death occurred imme- 
diately. At postmortem, air was found in 
the right heart and the right femoral vein. 
In the second patient, a negress, sudden 
death followed a tubal insufflation. Air 
was found in the right heart, in the peri- 
toneal cavity and, in addition, there was a 
small perforation of the intestines. Weitz- 
man and Cohen, in 1937, reported a patient 
who died of multiple cerebral hemorrhages 
three days after an insufflation. The 
autopsy also revealed bilateral salpingitis 
with a dermoid cyst filled with air and 
adherent to the left tube. The fourth case 
was recorded by Dible in 1938. An in- 
sufflation was performed under open drop 
ether one day prior to the menses. Though 
the gas was heard to pass at 150 mm. of 
mercury, the patient became cyanotic and 
respirations ceased. For four minutes more 
the heart was heard to beat irregularly 
and feebly. The autopsy showed a recent 
corpus luteum in the ovary. The uterine 
vein was filled with air bubbles. The in- 
ferior vena cava, the right auricle, the 
right ventricle and the pulmonary artery 
were filled with frothy air. 

Another case of interest was reported by 
Peirce. Death occurred during the vaginal 
insufflation for trichomonas in a twenty- 
six-year old primigravida who was four 
months pregnant. The autopsy revealed 
that the membranes were separated from 
the uterine wall by air which filled the 
uterine sinuses. The inferior vena cava 
was also filled with air. Two similar cases 
are reported by Brown and Partridge of 
fatal air embolism following vaginal in- 
sufflation for trichomonas vaginitis in the 
last weeks of pregnancy. These authors 
conclude that the danger of embolism 
increases as the placenta enlarges and as 
the cervical os becomes more patulous and, 
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hence, insufflation is contraindicated in the 
last months of pregnancy. 


CASE REPORT 


A twenty-eight year old nulliparous colored 
woman was admitted for tubal insufflation be- 
cause of sterility of four years’ duration. The 
general physical examination was normal; the 
pelvic examination revealed a marital outlet 
with a clean cervix; the uterus which was 
anterior, was normal in size; and the adnexae 
could not be outlined. Menses began at twelve 
years, occurred every twenty-eight days with 
a two to four day flow. On the twenty-first day 
of the menstrual cycle the patient was anes- 
thetized with nitrous oxide and ether anesthesia. 
After the uterine cavity had been sounded at 
9 cm. passage of gas at 80 to 100 mm. was heard 
on two occasions. Curettage was then per- 
formed; about 1% cc. of tissue grossly charac- 
teristic of secretory endometrium was obtained. 
At this time, about twenty minutes after the 
start of the operation, the anesthetist stated 
that the patient had difficulty in breathing. 
Examination revealed that the respirations 
had ceased and that only a feeble carotid pulse 
could be obtained. Resuscitation and stimu- 
lants were used without avail. Autopsy revealed 
a patent left tube, a stenosis in the outer third 
of the right tube about 2 cm. from the fim- 
briated end, a corpus luteum in the right ovary 
and 25 cc. of air in the right ventricle and 
pulmonary arteries. It was thought that either 
air was introduced at greater pressure than 
the operator realized, or that the curettage 
broke down the uterine sinuses and so permitted 
entry of air into the pulmonary circulation. 


Rubin has always maintained that an 
insufflation should be performed only 
immediately after the completion of the 
menstrual period. However, sometimes in 
an effort to save time a patient is admitted 
for the simultaneous performance of in- 
sufflation and endometrial biopsy in the 
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late premenstrual period. This is to be 
condemned for two reasons: (1) The per- 
formance of the insufflation at a stage 
when such great vascularity exists and, 
(2) the simultaneous curettage which may 
open up venous sinuses for the entrance 


of air. 


CONCLUSIONS 


1. A case of fatal air embolism following 
tubal insufflation is recorded. Four similar 
cases derived from the literature have been 
reviewed. 

2. Because of the danger of air embolism, 
tubal insufflation should not be performed 
in the premenstrual phase, nor should a 
curettage be done simultaneously. 
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SUPPURATIVE TYPHOID SPINE PERFORATING INTO 
THE BRONCHUS* 


CASE REPORT 


E. K. JoHNsON, M.D 
Assistant Resident, Starling-Loving Hospital 


AND 


ARTHUR JAMES, 
Resident in Surgery, Starling-Loving Hospital 


COLUMBUS, OHIO 


E wish to report an unusual case 
of suppurative typhoid spine which 
formed a paravertebral abscess and 


chief complaints of intermittent lumbago and 
sciatica of ten years’ duration. His symptoms 
were described as back pain and a pain that 


Fic. 1. Postero-anterior x-ray of chest showing an irregular 
density in the medial portion of the right lung. 


perforated into the lung. The length of 
the latent period, the confusing symp- 
tomatology and the efficaciousness of 
the treatment employed are of sufficient 
interest to make the case worthy of 
publication. 


CASE REPORT 


W. P., a thirty-four year old colored male, was 
first seen in the Out-Patient Clinic with the 


radiated down the back of his right leg. 
Physical examination revealed a slight limita- 
tion of back motion, a positive Lesague’s sign 
of sciatica and a diminished right Achille’s 
reflex. The patient’s temperature was normal; 
a blood count showed a slight leukocytosis and 
a tuberculin patch test was positive. Blood 
and spinal fluid Wassermanns were negative. 
The colloidal gold curve of the spinal fluid 
indicated an inflammatory process. An anterio- 
posterior roentgenogram of the lower lumbar 


* From the Department of Surgery, Ohio State University, Columbus. 
t Dr. James is now a Captain in the Medical Corp, Army of the United States. 
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vertebrae and pelvis was normal. He was next 
seen two months later when he was admitted 
to the hospital. 
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mobility of the spine, but the curvature of the 
vertebral column seemed normal. No tumors 
or tenderness were palpable in the abdomen, 


Fic. 2. Anteroposterior x-ray of thoracolumbar 
vertebrae showing loss of details of bony 
architecture and osseous proliferation in the 
involved area. 


The patient’s interval history was one of 
increased back pain, fever, cough and lameness 
of the right leg. The fever and cough increased 
and soon the patient started to expectorate 
large amounts of purulent sputum which later 
became foul. A few days before admission two 
masses appeared on his back which progres- 
sively increased in size. The patient estimated 
that he had lost about fifty pounds of body 
weight. 

The patient’s past history was insignificant 
except for typhoid fever twenty-two years ago. 
There was no family history of tuberculosis. 

The patient appeared acutely ill and fre- 
quently coughed up foul, purulent sputum. 
His temperature was 102°F. orally, pulse 120, 
respirations 32 and blood pressure 110/65. 
The patient disliked being moved during the 
examination because of the painful back and a 
complete examination was not done. The head 
and neck were normal. The percussion note 
was dull over the right chest posteriorly and 
many coarse rales and some rhonchi were 
heard in this region. The left lung and heart 
were normal. Two fluctuant masses, measuring 
four by ten inches, straddled the spine at the 
thoracolumbar junction. There was marked 
spasm of the back muscles and limitation of 


Fic. 3. Right lateral x-ray of thoracolumbar 
vertebrae showing irregularities of the inter- 
vertebral spaces and wedging of the vertebral 
bodies. 


but a soft fluctuant mass was palpated in the 
right inguinal region. The right leg was main- 
tained in a slight degree of internal rotation 
and semi-flexion, although it could be extended. 
The neurological reflexes of the legs were 
normal except for an absence of the right 
Achille’s reflex. 

The blood count showed a leukocytosis of 
12,500 with 87 per cent polymorphonuclear 
leukocytes. The erythrocyte sedimentation 
rate was 117 mm. in an hour, the blood calcium 
and phosphorus were 11.4 and 4.0 mg. per 
cent, respectively, and the alkaline phosphatase 
was 2.8 B. units. The urinalysis was essentially 
negative. Repeated sputum examinations failed 
to reveal tubercle bacilli. Sputum cultures grew 
Streptococci viridans, Staphylococci aureus, 
colon bacilli and Neisseria catarrhalis. 

A diagnosis of pulmonary tuberculosis, 
tuberculosis of the spine and psoas abscess 
was made on the patient’s admission and he was 
transferred to the isolation ward. 

A postero-anterior roentgenogram of the 
chest was interpreted as showing an irregular 
density extending from the second rib to the 
diaphragm in the medial portion of the right 
lung. In addition the vascular markings at 
the hilum were increased. The conclusion 
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was pneumonitis, tuberculosis unlikely, possibly 
foreign body in the right lower lobe. (Fig. 1.) 
Anteroposterior and right lateral roentgeno- 
grams of the vertebral column showed loss 
of details of the bony architecture of the lower 
thoracic and the upper lumbar spine, slight 
wedging of the vertebral bodies of thoracic 
eleven and twelve and lumbar one, narrowing 
of the intervertebral space between thoracic 
nine and ten and eleven and twelve, with an 
absence of the intervertebral space between 
thoracic twelve and lumbar one. The involved 
intervertebral spaces were hazy and ill defined, 
while the vertebrae in this region showed bony 
proliferation. The conclusion was spondylitis 
and hypertrophic arthritis of the thoraco- 
lumbar spine; specific etiology unknown, 
doubtful of tuberculosis, probably pyogenic. 
(Figs. 2 and 3.) 

Bronchoscopy revealed an inflamed right 
lower lobe bronchus from which thick, foul, 
purulent material was aspirated. The specimen 
was sent to the bacteriology laboratory for 
examination. No foreign body, tumor: or 
ulceration were seen. Aspiration of both 
fluctuant masses on the back yielded non- 
foul purulent material which was sent to the 
bacteriology laboratory for examination. A few 
cc. of methylene blue were injected into the 
abscess space of the left mass and within 
twenty-four hours the patient’s sputum was 
stained the characteristic blue color. 

The bacteriology laboratory reported the 
colon bacilli in the sputum as Eberthella 
typhosa. The bronchoscopy specimen showed 
mixed organisms including Eberthella typhosa. 
The specimens aspirated from the fluctuant 
masses on the patient’s back yielded pure 
cultures of Eberthella typhosa. Sero-agglutina- 
tions of typhoid antigens o and H were signifi- 
cantly positive, while paratyphoid a and B 
were negative. All blood, stool and urine 
cultures were negative for the typhoid bacilli. 

The diagnosis of tuberculosis was dis- 
carded and instead one of a suppurative 
typhoid spine with a bronchial fistula and 
paravertebral and psoas abscesses was made. 
The pneumonitis was associated with the 
bronchial fistula, the sciatica with the para- 
vertebral abscess and the lameness of the 
right leg with the psoas abscess, all originating 
from the typhoid osteitis of the spine. (Fig. 4.) 

The paravertebral abscesses were incised 
and drained; then dusted with sulfathiazole 
crystals and packed open with vaseline gauze. 
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The patient was placed on a Bradford frame 
and given sulfathiazole orally with marked 
relief of toxic symptoms, although his blood 


Fic. 4. Diagrammatic sketch which illus- 
trates the regions involved. The typhoid 
spine abscess (A) perforated into the 
lung, (B) formed subcutaneous ab- 
scesses on the back and (c) extended 
along the psoas muscle to the groin. 
The smaller illustration shows the 
fluctuant mass in the inguinal region. 


concentrations were only 2 to 3 mg. per cent. 
The patient rapidly improved and at the end 
of his second hospital month he was sent home. 
At the time of the discharge his wounds were 
well healed, the fluctuant mass in the right 
groin had disappeared and there was no pain 
even with back motion or bending over. The 
sciatica and lameness were not in evidence and 
he rarely coughed. Throat cultures were 
negative for typhoid bacilli, the erythrocyte 
sedimentation rate was 51 mm. in an hour and 
the temperature, pulse and respirations were 
normal. 

The patient remained on a modified fracture 
bed at his home for a month and then was again 
seen in the Out-Patient Clinic. He had gained 
twenty pounds, was afebrile and had no back 
pain. He had no cough, the wounds remained 
well healed and the right Achille’s reflex had 
become normal. The erythrocyte sedimentation 
rate had decreased to 37 mm. in an hour. A 
metal back supporting brace was ordered 
allowing the patient to become ambulatory. 
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During the following four months the patient 
wore his back supporting brace and was 
entirely asymptomatic. His erythrocyte sedi- 
mentation rate dropped to 22 mm. in an hour 
and he gained an additional twenty-five pounds 
of body weight. Roentgenograms of the chest 
and spine showed some improvement, but not 
in proportion to his clinical course. 

The patient has now been followed for two 
years with progressive improvement of his 
health. He has gained seventy pounds and his 
erythrocyte sedimentation rate has returned 
to normal. He has been working for the past 
sixteen months and has been without his brace 
for seventeen months. 


A long discussion regarding typhoid 
spine could be given, but the lowered 
incidence of typhoid fever and the rare 
occurrence of typhoid spine hardly make 
it necessary. Excellent publications by 
Murphy,’ Freedman,! and McMaster‘ 
cover the subject fully. The interesting 
cases of Turner,’ Wagenfeld,’ Freedman, 
Guede and Arnous? and Keen (Case 
No. 17)* illustrate the complications of 
typhoid spine when suppuration occurs. 

In conclusion, we should like to stress 
some of the unusual features of the case 
reported. The latent period, the interval 
between typhoid fever and the occurrence 
of the typhoid spine, varies from a few 
months to several years. Freedman quoted 
Puhl’s case of having a ten-year latent 
period, while in the case reported it was 
twelve years before any symptoms occurred 
and twenty-two years before suppuration 
commenced. A suppurative typhoid spine 
is rare, but of even greater rarity was the 
extension of the suppurative process into 
the bronchus, subcutaneously on the back 
and into the pelvis in the form of a psoas 
abscess. Several of the cases quoted had 
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pelvic or posterior subcutaneous extensions 
of the paravertebral abscess, but none 
perforated into the bronchus or lung. 
Another interesting point was the marked 
cessation of toxic symptoms when treat- 
ment was started. The incision and drain- 
age of the abscesses was helpful, but 
certainly inadequate considering such an 
extensive area involved; while the im- 
mobilization and bed rest were too short 
to receive full credit. We believe that the 
employment of sulfathiazole, even though 
the blood concentration was low, was 
responsible for the early cessation of toxic 
symptoms. And lastly, we believe the 
patient in the case reported was saved 
from a diagnosis of tuberculosis of the 
spine by the tenacity of the bacteriologist 
who refused to believe the presence of 
colon bacilli in the sputum was accidental. 


We wish to express our appreciation to 
Dr. V. A. Dodd, Chief of Staff, Starling- 
Loving Hospital, for granting permission to 
report this case. 
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AUGH and Prior! have just re- 

cently reported two cases of trau- 

matic rupture of the spleen with 
delayed hemorrhage as a complication of 
rib fractures. They stress the fact that 
delayed hemorrhage is an unusual and ex- 
tremely dangerous complication of splenic 
injury. McIndoe,? in 1932, reported forty- 
six cases of delayed splenic hemorrhage, 
including one of his own, and stated that 
“the syndrome of delayed hemorrhage 
following splenic rupture is definite and 
should include only those cases in which 
the primary rupture is followed by com- 
plete, or almost complete hemostasis for a 
latent period of more than forty-eight 
hours, and then a delayed hemorrhage of 
dramatic onset and fulminating character.” 

In this communication, we desire to 
report a case of massive delayed hemor- 
rhage following splenic injury which oc- 
curred as a complication of full term 
pregnancy. No fracture of the ribs was 
noted in our case. In 1943, Waugh and 
Prior added twenty-four cases of delayed 
splenic hemorrhage including two of their 
own to McIndoes’ reported series of forty- 
six. Inclusion of this case would bring the 
total reported cases of delayed splenic 
hemorrhage to seventy-one. 

MclIndoe also voiced the opinion that 
patients should be excluded who gradually 
sink under the influence of a slowly pro- 
gressing splenic hemorrhage, even though 


the duration of symptoms is more than 
forty-eight hours. The patient in this 
report carried on her normal daily activi- 
ties for seven days following the injury, 
in spite of being in the latter part of the 
last trimester of pregnancy. Acute upper 
abdominal symptoms occurred on the 
seventh day, and resulted in her being 
hospitalized and splenectomy performed 
by one of us (C. I.) for acute hemorrhagic 
shock within eight hours after onset of 
the acute signs. 

Of the seventy cases reported prior to 
this, only eighteen (or 26 per cent) had 
fractured ribs. As this addition to the series 
was a complication of a full term preg- 
nancy, with no injury to the ribs, following 
an automobile accident, the percentage 
associated with rib fractures is reduced to 
25 per cent. As far as can be determined 
from an analysis of the previously reported 
cases and a critical review of the literature 
since, this is the first case of delayed hemor- 
rhage following traumatic rupture of the 
spleen occurring as a complication of 
pregnancy, that has been reported in the 
literature. 


CASE REPORT 


G. S., a twenty-seven year old white female, 
was seen on the afternoon of July 21, 1943, by 
one of us (G. E.) after an automobile accident 
with no apparent injuries. She returned to the 
office the following afternoon complaining of 
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slight pain in her left shoulder. Complete 
physical examination revealed no_ positive 
findings and no apparent fracture or dislocation 
of shoulder girdle. Fetal heart tones were 
normal. She was next seen on July 27th, and 
stated that the left shoulder pain was more 
severe, but otherwise she felt fine. An x-ray of 
the shoulder and chest was negative. 

Her sister telephoned about 2:00 P.M. on 
July 29th, stating that the patient was not 
feeling well and was troubled by bloating, 
belching and fullness in the upper abdomen, 
which she thought was similar to previous 
attacks of gallbladder dyspepsia. The patient 
entered the hospital at 7:45 p.M. that evening, 
complaining of a very severe pain in the left 
shoulder in addition to weakness, shortness of 
breath and pain in the epigastrium. All 
previous examinations had revealed normal 
pulse and normal fetal heart tones. At this 
time, the patient was pale, apprehensive and 
very thirsty. The temperature was 97.6°F., 
pulse 144, and respiration 24. Examination 
revealed a distended abdomen with the fundus 
of a full term uterus just short of the ziphoid 
process, marked epigastric tenderness, dull- 
ness in flanks, diminished peristaltic sounds 
and a fetal heart rate which was very faint and 
almost uncountable. The red blood count 
revealed 1,370,000 cells with 45.6 Gm. of 
hemoglobin. The white blood count was 3,450. 
The urine was essentially negative. The diag- 
nosis of acute hemorrhagic shock was obvious 
and immediate exploratory laparotomy ad- 
vised, with rupture of the spleen as a likely 
etiologic factor, especially in view of the 
progressive left shoulder pain followed by 
acute onset of upper abdominal symptoms. 

At 12:40 A.M. on July 30, 1943, under cyclo- 
propane anesthesia the abdomen was opened 
through an upper left rectus hockey stick 
incision. The patient had received 250 cc. of 
plasma and 1,000 cc. of physiologic saline 
intravenously preoperatively and was receiving 
600 cc. of whole blood from her husband as the 
Incision was made. Her pulse was 120 and blood 
pressure 100/72 at this time. On opening the 
peritoneal cavity, dark red blood gushed forth 
over the fundus of the uterus. Approximately 
two quarts of blood, including clots, was 
salvaged, mixed with citrate and strained for 
possible use. After aspiration of blood and clots, 
the small residual space left in the upper 
abdomen and containing most of the gastro- 
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intestinal tract was packed off. Direct vision 
was not feasible when hands were in the opera- 
tive field due to the small space between the 
fundus of the uterus and the lower costal 
margin. Therefore, with fingers of the left 
hand around the splenic pedicle to control 
further bleeding, the spleen was explored with 
the right, revealing an organ enlarged about 
two times its normal size with a large blood 
clot covering a transverse fracture of the convex 
surface. With the source of the bleeding veri- 
fied, the pedicle was doubly clamped and 
ligated in the usual manner and the spleen 
removed. No further bleeding was noted, and 
the abdomen was closed in layers without 
drainage with interrupted braided silk in 
fascia. The patient’s general condition seemed 
better, with a pulse of 100 and blood pressure 
of 120/80 at the close of the operation. She 
had been receiving only oxygen, continuously 
since the fascia had been approximated and 
this was continued postoperatively, supple- 
mented by blood transfusions and_ gastric 
suction. The fetal heart tones at this time were 
still very rapid. 

The patient’s general condition remained 
precarious postoperatively, but signs of further 
bleeding were absent. Fetal heart tones slowed 
to 180 per minute after another transfusion 
and intravenous fluids. However, ten hours 
postoperatively, the patient began to complain 
of severe lower abdominal pain. Uterine con- 
tractions continued intermittently and thirty- 
two hours postoperatively a stillbirth female 
child was delivered by B.F.D. with low forceps 
and episiotomy with relative ease in a primi- 
para. The patient developed a patchy type of 
atelectasis, which responded to carbon dioxide 
therapy and percussion interscapularly over the 
main bronchi, three days postpartum and 
five days postoperatively. The patient had an 
uneventful convalescence after the fourth 
postpartum and sixth postoperative day with 
pulse, temperature and respiration within 
normal limits. She was discharged on the 
twelfth postoperative day entirely healed and 
feeling well. Her red blood count after four 
whole blood transfusions was 4,430,000 with a 
hemoglobin of 12.3 Gm., and a white blood 
count of 35,000. 

The pathologic report was traumatic lacer- 
ation of spleen. A laceration of the convex sur- 
face extending into the pulp and covered by 
dark red blood clots was noted at the junction 
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of the upper and middle third and extended 
transversely across the entire convexity. The 
lower pole contained tiny subcapsular fibromas. 
The cut surface revealed several small and 
large hematomas in the pulp. 


COMMENT 


Waugh and Prior’ state that delayed 
hemorrhage is an unusual and extremely 
dangerous complication of splenic injury. 
The above entity, a serious condition in 
its own right, may be complicated by other 
trauma or occur as a complication of 
other injuries such as fractured ribs or other 
normal conditions such as_ pregnancy. 
This patient was eight and one-half months 
pregnant at the time of splenic injury and 
at the time of surgery was in the latter 
third of the last trimester. The tremendous 
space filling ability of an almost full 
term uterus, undoubtedly, had a tremen- 
dous influence on the patient’s favorable 
outcome, because of its effective tamponade 
on the wide open splenic venous sinuses 
by diminishing the size of the peritoneal 
cavity. Following the principle of Boyle’s 
law relative to pressure changes of liquids 
in closed spaces when subjected to a 
decreased volume and in view of the low 
preoperative red blood count (1,370,000), 
it is doubtful if the patient would have 
survived to the time of operation if she 
had not been pregnant. 

The postoperative red blood count in 
Waugh and Prior’s! two cases took nine- 
teen and twenty-two days, respectively, 
before reaching a 4,000,000 or higher level 
in spite of transfusion. This patient had a 
4,430,000 red blood count with 12.3 Gm. 
of hemoglobin on the sixth postoperative 
and fourth postpartum day with three 
transfusions of 500 cc. of blood. The uterus, 
apparently, played the réle of dual bene- 
factor, not only by limiting the size of the 
space bled into, but also by autotransfusion 
of uterine blood thirty-two hours post- 
operatively after delivery of a stillbirth 
female infant. The patient lost less than 
three ounces of blood during delivery and 
it has been estimated that from 400 to 
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800 cc. of blood are reintroduced into the 
general circulation after the uterus firmly 
contracts down. 

Delayed splenic hemorrhage is a definite 
complication of fractures of the ribs, 
especially on the left side. McIndoes’? 
series of forty-six were accompanied by 
ten fractures, having a total incidence of 
eighteen complicating rib fractures, or 
26 per cent. No fracture of ribs was appar- 
ent in our case either by x-ray, physical 
signs or symptomatically. Waugh and 
Prior emphasize the frequent association 
of rib fractures in delayed splenic hemor- 
rhage (25 per cent) and stress the fact 
that because of the more important and 
apparent abdominal symptoms, rib frac- 
tures may be overlooked, especially if 
asymptomatic. Much more important is 
the maxim that delayed splenic hemorrhage 
may go on to a fatality unnoticed in 
patients with rib fractures on the left 
side. Accordingly, in fractures of the lower 
right ribs, lacerations of the liver with 
immediate or delayed hemorrhage should 
be suspected until ruled out. Hinton and 
Steiner* in 279 cases of fractures of the ribs 
sufficient to warrant hospitalization, report 
twenty-nine fatalities or 10.4 per cent. 
Of the twenty-nine deaths only two were 
attributed to delayed splenic hemorrhage. 
Therefore, we wish to reemphasize the 
importance of the possibility of mtra- 
abdominal injury occurring with fractures 
of the lower ribs. This is in view of the 
well known anatomical fact that the dome 
of the diaphragm rises to a level of the 
seventh and eighth ribs posteriorly, and 
fourth and fifth ribs anteriorly. In reality, 
the liver and spleen occupy the lower third 
of the thorax and are in juxtaposition to 
the ribs and thus very susceptible to any 
transmitted trauma to the bony thorax. 

A snug Scultetus, many tailed, ab- 
dominal binder should be indicated as 
much preoperatively as intravenous blood 
transfusions so as to constrict the size 
of the peritoneal cavity. This was supple- 
mented intra-abdominally in our case by 
the presence of a full term uterus. 
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Of the forty-six cases of delayed splenic 
hemorrhage reported by MclIndoe? in 
1932, seven patients died because of delay 
in operative interference. This high in- 
cidence is, undoubtedly, due to the fact 
that whole blood and plasma banks were 
not in vogue at that time. However, the 
availability of blood and plasma today 
should not be a legitimate reason for 
temporizing in acute splenic injury with 
hemorrhage as the peritoneal cavity will 
hold several quarts of blood. Every patient 
involved in an obvious clinical case of 
frank intra-abdominal hemorrhage should 
be operated upon immediately with blood 
and plasma started as one proceeds with 
the laparotomy. In doubtful cases every 
diagnostic procedure at hand should be 
utilized to reveal the presence of blood 
in the peritoneal cavity. Kehr’s sign, or 
referred pain in the left shoulder, was 
present in our case with increasing severity 
from the second to the seventh day after 
the auto accident. Ballance’s sign, con- 
sisting of increasing and non-shifting dull- 
ness in the splenic area and left lower 
quadrant of the abdomen and free fluid 
in the right lower quadrant, was also 
present during the last eight hours pre- 
operatively. Wright and Prigot* recom- 
mend abdominal tap for free blood as a 
diagnostic aid and claim positive results 
in thirteen of the fifteen times it was used. 
This was not necessary in our case, but 
we believe that such a measure or a diag- 
nostic peritoneoscopy may be indicated in 
possible splenic injuries. Peritoneoscopy 
is also indicated in perforating stab wounds 
of the abdomen or lower chest of doubtful 
nature, as recently reported by Hamilton 
and Duncan*® in a series of traumatic 
cases. Immobility or elevation of the left 
diaphragm fluoroscopically, if present, is a 
valuable aid in diagnosis of subphrenic 
perisplenic hematoma. 

The spleen has been definitely proven 
as not being essential to a normal lifetime 
and, therefore, splenectomy is obviously 
the therapy of choice in acute splenic 
hemorrhage. Any method short of this is 
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contraindicated because of the possibility 
of delayed hemorrhage from the rupture 
of a intrasplenic hematoma and reactiva- 
tion of hemorrhage by walking, bending, 
coughing or sneezing, as has been cited 
in the literature before. This did not occur 
in our case as far as can be determined, 
although the patient spent the entire day 
preceding the operation canning vegetables. 

The use of free blood in peritoneal or 
pleural cavities for autotransfusion has 
been previously suggested. Blood in the 
peritoneal cavity complicated by perfora- 
tions of the bowel, or blood in the pleural 
cavity accompanied by laceration of the 
lung parenchyma have been accepted as 
contaminated sufficiently not to warrant 
reintroduction into the patient’s vascular 
system. Approximately, 1,200 cc. of blood 
were salvaged in our case by citration and 
straining; however, enough blood was 
available so that its use was not necessary. 
Hamilton and Duncan’ stress the reinfusion 
of salvaged blood even though grossly 
contaminated by bowel perforations if 
needed as a life saving procedure. Using 
this method, the source of the bleeding can 
be stopped immediately and the vitally 
necessary whole blood salvaged and utilized 
in spite of inavailability of donors. This 
procedure, no doubt, will lead to some 
complications, such as bacteremia or sep- 
ticemia; however, if thoroughly citrated, 
strained through gauze and introduced 
with 5 Gm. of sulfadiazine, it will probably 
save more lives than waiting for an 
available donor. 

Postoperatively, our patient developed 
a typical patchy type of atelectasis of the 
left lower lobe with tachycardia, fever 
and cyanosis. After delivery (thirty-two 
hours postsplenectomy) the patchy process 
extended and involved in addition the 
entire right lung field. Carbon dioxide 
inhalations, postural drainage and manual 
percussion had no apparent effect until 
the fourth postpartum day when she had a 
severe coughing spell, raised two table- 
spoonsful of thick, tenacious sputum and 
cleared spontaneously, both clinically and 
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symptomatically, within twelve hours. 
Her convalescence thereafter was unevent- 
ful and the patient was discharged on the 
tenth postpartum day. 

MclIndoe’s criteria for the definition of 
delayed hemorrhage following splenic rup- 
ture are reiterated here only to help 
emphasize the distinguishing features be- 
tween it and a slowly progressing splenic 
hemorrhage in which the patient gradually 
sinks, although the duration of the symp- 
toms is longer than forty-eight hours. 
The syndrome of delayed hemorrhage 
following splenic rupture is much more of a 
definite entity, with complete interruption 
of signs and symptoms both clinically and 
otherwise for more than forty-eight hours. 
Our patient carried on her normal activities 
for seven days after her automobile accident 
with sudden collapse on the seventh night. 

The question arises as to the mechanism 
of death of the fetus, which was delivered 
in a primipara thirty-two hours post- 
operatively, with relative ease and supple- 
mented by low forceps and episiotomy. 
Less than three ounces of blood were lost 
during the entire procedure. The patient’s 
red blood count immediately preopera- 
tively was 1,370,000 cells. On the day 
between splenectomy and delivery, the 


red count was 2,600,000 with 8 Gm. of 


hemoglobin. On the second postpartum 
day it was 3,150,000 with 9.9 Gm. of hemo- 
globin. It seems probable that during the 
period of twelve to twenty-four hours 
while the red blood count was less than 
2,000,000 cells, severe cerebral anoxia 
was, undoubtedly, present to a greater or 
lesser degree. Although this was tolerated 
well by the patient, and was supplemented 
by oxygen during operation and by nasal 
catheter postoperatively, the fetus’ vital 
centers could have suffered irreparable 
damage during the several hours pre- 
operative when no supplemental oxygen 
was being administered. At the time of 
operation, cesarean section was not deemed 
advisable due to the patient’s condition. 
It was thought that cesarean section would 
be more dangerous to the mother than 
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would delay be to the fetus. It seemed 
reasonable to assume that with the bleed- 
ing controlled and with supplemental 
whole blood and oxygen, the fetal tachy- 
cardia would disappear. This it did during 
the next ten hours, although after this it 
gradually returned, accompanied by inter- 
mittent uterine contractions. Lutein and 
Pantapon were given. Delivery occurred 
thirty-two hours postoperatively. 

The fetal heart rate remained con- 
sistently around 180 per minute, which is 
considerably above the normal range of 
120 to 160 beats per minute. However, 
we frequently have seen the heart rate as 
fast as 180 or slower than 100 during labor 
in which the fetus was delivered, resus- 
citated without difficulty, and remained 
perfectly normal. 

The diagnosis of ruptured spleen was 
not made until after the patient had 
suffered a very considerable hemorrhage 
and was in a state of shock. In spite of the 
slight possibility of being able to save the 
baby’s life by doing a cesarean section at 
the time of the splenectomy, we elected to 
allow the patient to deliver from below 
in order not to increase the shock. The 
baby was alive at the time of the operation 
but apparently died within eight hours 
afterward. The cause of the fetal death 
is a question for speculation and it was 
our opinion that the cause of death was the 
very marked anemia of the mother, provid- 
ing insufficient oxygen to maintain the 
fetus. 

We were very much concerned as to the 
effects of labor on a patient having recently 
undergone a major operation. However, 
as has been noted in numerous other 
serious conditions complicating pregnancy 
at term, the labor was very easy. Dilatation 
of the cervix was accomplished within 
about four hours after onset of uterine 
pains. The patient was then transferred 
to the delivery room and a stillbirth female 
infant delivered very easily with low 
forceps, using light cyclopropane anes- 
thesia. As has been noted, the blood loss 
was minimal. 
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Following the delivery, the patient 
seemed to be in good condition and was 
given another transfusion. About four 
hours later she became cyanotic, developed 
persistent coughing, and complained of 
pain in the chest. The physical findings 
were those of massive patchy atelectasis 
of the right lung, also partial atelectasis 
on the left. The treatment and results 
have been previously cited. 


SUMMARY 


A case of massive delayed hemorrhage, 
following traumatic rupttre of the spleen, 
occurring as a complication of full term 
pregnancy with survival of the mother is 
reported. 

This case was unaccompanied by frac- 
ture of the ribs and brings to seventy-one 
the series of delayed splenic hemorrhage 
reported in the literature. 

Of the seventy cases of delayed splenic 
hemorrhage officially reported, this 1s 
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the first occurring as a complication 
of pregnancy. 

The rapid rise of the patient’s hemoglobin 
and red blood count postoperatively was 
attributed to the autotransfusion of uterine 
blood occurring after delivery. 

The importance of early diagnosis and 
splenectomy in splenic injuries iIs_ re- 
emphasized. 
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CHEMOTHERAPY IN FROSTBITE* 
CASE REPORT 


Y. Lez, M.D. 
Instructor in Surgery, Hahnemann Hospital Medical School; Junior Surgeon on Staff of Hahnemann Hospital 


PHILADELPHIA, PENNSYLVANIA 


HE use of allantoin-sulfanilamide 

ointment using a specially developed, 

non-greasy, water-miscible base in 
surgery was first reported by Veal and 
Klepser.~* They found that repeated 
topical applications of powdered sulfo- 
namides tended to retard healing. The 
granulation tissues became sluggish, pale 
and dried out in appearance. By micro- 
scopic section of the granulating bed they 
demonstrated pale staining nuclei in most 
cells and a marked lack of blood vessel 
formation. The problem of controlling 
infection and at the same time encouraging 
more lively granulating tissues was solved 
by substituting for the powdered sulfo- 
namides a non-greasy, water-miscible base 
containing 10 per cent sulfanilamide, which 
proved adequate to control infection, 
and 2 per cent allantoin to stimulate 
healthy granulation tissues. They con- 
cluded: “‘Microscopic evidence of greatly 
increased vascularity and healing seems to 
justify the addition of this drug (allan- 
toin) to sulfonamide therapy in certain 
instances.” 

Lockwood’ had shown that necrotic tis- 
sue and pus contain sulfonamide inhibitors 
which interfere with the bacteriostatic ac- 
tion of sulfonamides. The inhibitor sub- 
stances were inactivated according to 
Wallersteiner,® by combinations of sulfa- 
nilamide-urea, and sulfanilamide-allantoin. 
In a report, Holder and MacKay’ presented 
the results of wound therapy with urea- 
sulfonamide mixtures, and stressed the 
removal by the urea of gross sulfonamide 
inhibitors, or the source of such inhibitors 
in the form of necrotic tissue and pus. 

Chemical débridement by means of al- 


lantoin cleans the wound of those sub- 
stances which tend to interfere with the 
bacteriostatic action of the sulfonamide, 
thus a suitable sulfonamide-allantoin com- 
bination not only frees the wound of the 
infectious process, but at the same time 
stimulates the growth of healthy granula- 
tion tissues. 

Allantoin, as a stimulator of cell growth, 
was reported on by Macalister’ who used 
extracts of comfrey root (which on chemical 
analysis were found to contain large per- 
centages of allantoin) and pure allantoin 
solution, to treat indolent ulcers, which 
had failed to respond to all other types of 
therapy. His results convinced him of the 
efficacy of allantoim as a healing agent in 
these conditions. 

The successful results obtained by Baer® 
in his maggot therapy, which were mani- 
fested by débridement of necrotic tissue 
and the rapidity of healing by the increase 
of healthy granulation tissues, was shown 
by Robinson” to be due to allantoin which 
was found in the excretions of maggots. 

On the strength of the reports of Veal 
and Klepser!~* it was decided to try the 
allantoin-sulfanilamide omtment* in a case 
of severe frostbite of the right hand. 


CASE REPORT 


J. T., a white, fifty year old male, was ad- 
mitted to the hospital on December 23, 1942, 
with severe frostbite of the right hand. He 
remained in the hospital until February 2, 
1943. During his hospitalization, the right 
middle finger was amputated because of dry 
gangrene. 


The 


* Allantomide ointment was supplied by 
National Drug Company, Philadelphia, Pa. 


* Hahnemann Hospital, Philadelphia, Pa. 
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Due to very severe pains in the right hand, 
and areas of gangrene over the dorsal portion, 
the patient returned to the hospital on Febru- 
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For the relief of the severe pain, morphine 
L4 gr. was ordered at night and continued until 
March 15th. Venous occlusion (intermittent), 


Fic. 1 


Fic. 1. Appearance of hand at start of allantoin-sulfanilamide ointment treatment (May 6, 1943). 
lic. 2. The gangrenous fingers sloughed off May 27th. Appearance of hand on June 24, 1943. 


Fic. 3. 


ary, 16, 1943. An x-ray examination on ad- 
mission revealed the following: (1) Phalanges 


of little finger missing; (2) distal phalanx of 
second finger missing; (3) decalcification of 


carpal bones and proximal ends of metacarpal 
bones, and (4) considerable pus in the palmar 
area. 

Wasserman and Kahn tests were negative. 

Blood irradiation treatments were given on 
February 17th and 18th with no apparent 
benefit to the patient. 

The patient was transferred to the depart- 
ment of surgery on February 25th. His tem- 
perature was 102°F. A continuous septic 
temperature persisted until April 3rd when it 
became normal and remained so until released. 


Fic. 4. 
Fic. 3. Appearance of hand on August 28, 1943, with successful skin graft. 
Fic. 4. Appearance of hand at time of discharge from hospital. 


and two minutes off, was 
and continued until 


one minute on 
started immediately, 
June 25th. 

Blood cultures taken on April 2nd were 
negative. 

Because of the low red blood cell count, a 
transfusion of 500 cc. of citrated blood was 
given on May 6th, and allantoin-sulfanilamide 
ointment therapy started. 

Figure 1 shows the condition of the hand at 
the time of starting allantoin-sulfanilamide 
ointment treatment. Although the fingers were 
gangrenous, and the palmar surface was covered 
with slough tissue, these were not disturbed. 
The ointment in a liberal amount was applied 
over the whole hand and wrist, and then 
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dressed with vaseline gauze and dry dressings. 
These dressings were changed after four days, 
the hand was gently bathed with hydrogen 
peroxide, and fresh ointment applied. Dress- 
ings were changed at four to five-day intervals, 
the hand being bathed at each dressing period 
with hydrogen peroxide to remove adherent 
ointment and loose slough tissues. On May 
27th, all of the fingers sloughed off, and there 
was evidence of epithelization on the dorsal 
aspect of the hand. The thumb was folded 
under the site of the index finger and was 
attached. On June roth, the palmar surface 
was completely sloughed and was trimmed to 
some degree with forceps and scissors. By 
June 24th, the palmar area was clean of all 
slough tissue, and epithelization was evident. 
(Fig. 2.) 

It was decided on August 5th, that the hand 
was in good condition for skin graft. The skin 
graft operation was performed on August 16th, 
at which time the thumb was separated from 
the palm. Allantoin-sulfanilamide ointment 
with a light pressure dressing was applied. A 
change of dressing on August 28th revealed an 
excellent take of the graft. (Fig. 3.) The patient 
was discharged from the hospital on Septem- 
ber 21st. (Fig. 4.) 

During the whole course of the allantoin- 
sulfanilamide ointment treatment, laboratory 
tests for urine and blood sulfanilamide levels 
were made frequently. At no time during the 
treatment were sulfanilamide crystals found 
in the urine. Determination showed 2.4 mg. 
per cent sulfanilamide in the blood May gth, 
and 2.3 mg. per cent on June 2nd. After venous 
occlusion treatment was discontinued (June 
25th); blood determinations for sulfanilamide 
showed only traces of the drug. 


SUMMARY AND CONCLUSION 


A case of frostbite is presented. It is 
believed that the institution of the allan- 
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toin-sulfanilamide ointment treatment in 
the case reported was a big factor in saving 
the patient’s hand. The ointment, by 
chemical débridement due to allantoin, 
completely cleansed the hand of sloughed 
and devitalized tissue and stimulated new 
granulation tissues and epithelium. Infec- 
tion was definitely brought under control. 
The results obtained in this case indicate 
that allantoin-sulfanilamide ointment in a 
specially prepared, non-greasy, water-misci- 
ble base is worthy of a trial in the treat- 
ment of severe frostbite. 
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SPASTIC CALCANEOCAVUS FOOT DEFORMITY* 


Major A. SCHMIER 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


an imbalance of the opposing muscles 

of the hip, knee or ankle with result- 
ant deformities. Occasionally, however, 
the intrinsic muscles of the foot are 
involved producing a deformity which 
makes walking very difficult. Overstimula- 
tion of the medial and lateral plantar 
nerves produces a hyperactivity of the 
intrinsic muscles with marked flexion of 
the toes at the metatarsophalangeal joints 
and extension at the interphalangeal joints. 
This position may be correctible passively 
or it may be fixed and unable to be cor- 
rected manually. In the former type of 
case, a Stoeffel operation alone may succeed 
in re-establishing muscle balance and 


paraplegia generally produces 


correcting the deformity. In the latter 


case of fixed contracture, however, tenot- 
omy, capsulotomy, and muscle stripping 
will be necessary to correct the deformity. 
In addition, neurotomy of the motor 
branches of the medial and lateral plantar 
nerves will tend to re-establish muscle 
balance and thereby prevent a recurrence 
of the deformity. 

The medial plantar nerve supplies the 
abductor hallucis, the flexor digitorum 
brevis, the flexor hallucis brevis and the 
first lumbrical. The lateral plantar nerve 
supplies the rest of the intrinsic muscles of 
the foot, its distribution being similar 
to that of the ulnar nerve in the hand. 
Section of the motor branches of the lateral 
plantar nerve will tend to correct the 
imbalance of all the toes except the great 
toe. In order to reduce the contracting 
action of the flexor hallucis brevis, its 
motor branch from the medial plantar 
nerve must be sectioned. The abductor 
hallucis tends to flex the proximal phalanx 
as well as abduct it. Its motor branch 
should also be sectioned. Fear of resultant 


muscle imbalance due to unopposed action 
of the antagonistic adductor hallucis is 
unwarranted, since this latter muscle is 
also deprived of its nerve supply by sec- 
tioning the deep motor branch of the lateral 
plantar nerve. 

The case to be reported is one in which 
flexion contraction of all the toes was 
present with marked fixed flexion con- 
tracture of the great toe only. The fixed 
contracture was corrected by plantar 
capsulotomy at the metatarsophalangeal 
joint as well as tenotomy of the double 
insertion of the flexor hallucis brevis. 
Neurotomy of the motor branches of both 
plantar nerves was then performed. In 
view of the cavus deformity of the foot, 
a Steindler plantar stripping was also 
performed. The resultant cosmetic and 
functional improvement was gratifying. 


CASE REPORT 


G. C., male, aged twelve years, was first 
seen in the dispensary at Sydenham Hospital, 
in April, 1941. He presented a spastic para- 
plegia due to congenital lues. Both his mother 
and maternal grandmother were treated for 
lues. The birth history indicated a full term 
infant delivered normally. He talked at eight 
months and walked at thirteen months. He 
was well until the age of three years (1932) 
when he developed pain first in the right leg 
and shortly thereafter in the left leg. At the 
age of four years (1933) he was operated upon 
elsewhere for bilateral spastic pes equinus. 
Bilateral lengthening of the tendo-achilles 
was performed. Three years later (1936) 
similar procedures were again performed. 
Following each of these procedures, the 
patient’s gait improved temporarily. In addi- 
tion to the foot disability, he suffered from 
repeated epileptiform seizures. 

When seen by me in 1941 the right foot 
presented a marked calcaneocavus deformity. 
In addition all the toes were in plantar flexion 


* From the Orthopedic Services of Dr. J. Wishner and the late Dr. S. Jahss, Sydenham Hospital, New York, N. Y. 
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at the metatarsophalangeal joints with exten- was due to shortened and taut flexor hallucis 
sion at the interphalangeal joints, 1.e., intrinsic brevis as well as to a tight capsule. When 
flexion deformity. The great toe was in flexion an attempt was made to extend the toe 


Fic. 1. A, lateral view before operation. Note marked plantar flexion at the 
metatarsophalangeal joints; also calcaneocavus deformity. B, anteroposterior 
view before operation. Note subluxation at metatarsophalangeal joints. 


contracture position of about 45 degrees. With _ passively, a clonus was set up. The second toe 
considerable force it could be extended only could be extended passively to minus 5 degrees. 
about 10 degrees passively, i.e., to a position Both great and second toes presented a 
of minus 35 degrees. The flexion contracture plantar subluxation at the metatarsophalangeal 
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joints. The third, fourth and fifth toes could be 
extended completely passively. The plantar 
structures of the foot were markedly taut. 


Schmier—Foot Deformity 


APRIL, 1045 


great and moderate plantar flexion of the 
second toes at the metatarsophalangeal joints. 
A calcaneocavus deformity was also noted. 


Fic. 2. a, lateral view after operation. Note over-correction following tentot- 
omy, capsulotomy and neurotomy. B, anteroposterior view after operation. 


Note correction of subluxations. 


As the patient walked, he bore his weight 
on the heel and terminal ends of the flexed toes. 
The ball of the foot was elevated off the floor 
so that no weight was borne on the metatarsal 
heads. The gait was typically spastic and the 
toes scraped along the floor. The second toe 
overlapped the great toe. 

X-rays of the right foot dated March 31, 
1941, revealed marked plantar flexion of the 


The patient was admitted to the hospital 


for section of the motor branches of the 
median and lateral plantar nerves; section 
of the flexor hallucis brevis insertion; plantar 
capsulotomy at the metatarsophalangeal joint 
of the great toe; and Steindler stripping of the 
os calcis. 

1. On April 18, 1941, under tourniquet 
control, a 244 inch longitudinal incision was 
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made along the medial aspect of the heel 
beginning at the posterior aspect of the heel 
and extending forward to the apex of the 
longitudinal arch of the foot. The skin and 
fascia were dissected from the undersurface 
of the plantar fascia. The medial border of the 
abductor hallucis muscle was dissected ex- 
posing the medial plantar nerve as it passes 
under cover of the muscle. By retracting the 
muscle plantarly, the nerve could be isolated 
and dissected free exposing the motor branches 
to the abductor hallucis, the flexor brevis 
digitorum, and’ the flexor brevis hallucis 
muscles. These nerve branches were identified 
by stimulating them with tissue forceps, 
producing a contraction of the muscles supplied 
by them. The nerve branches were then 
sectioned. The plantar fascia was then incised 
transversely close to its origin at the os calcis. 
The underlying abductor hallucis, flexor brevis 
digitorum and abductor digiti quinti muscles 
were then sectioned close to their attachment 
to the os calcis and stripped forward with a 
blunt elevator to the calcaneocuboid joint. 
The wound was then closed. 

11. A 214 inch incision was then made along 
the medial aspect of the head of the first 
metatarsal, curving transversely into the 
plantar crease at the base of the big toe. 
The skin flap was retracted plantarly exposing 
the flexor hallucis longus tendon. By retracting 
this tendon, the two tendons of insertion of 
the flexor brevis hallucis were exposed as well 
as the capsule of the metatarsophalangeal 
joint. The flexor brevis tendons were sectioned 
and a plantar capsulotomy performed. The 
marked flexion deformity of the great toe 
could then be easily corrected. The wound 
was closed. 

ui. A 244 inch longitudinal incision was 
made on the plantar surface of the foot at the 
junction of the medial and lateral thirds of the 
foot. The incision began about 14 inch proximal 
to the level of the tuberosity of the fifth meta- 
tarsal bone and extended forward. The tuber- 
osity of the fifth metatarsal bone marks 
approximately the level where the lateral plan- 
tar nerve divides into the superficial and deep 
branches. The incision was deepened bluntly 
between the flexor digitorum brevis and the 
abductor digiti quinti muscles, exposing the 
lateral plantar nerve in the depth of the wound. 

The nerve was isolated and dissected expos- 
ing the deep and superficial branches as well as 
the proper digital branch of the superficial 
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nerve. The latter supplies the flexor digiti 
quinti brevis and the two interossei of the 
fourth interspace. This was sectioned as well 
as the deep motor branch which supplies the 
remaining interossei, the adductor hallucis 
and the second, third and fourth lumbricales. 
The wound was closed and the remaining toes 
were manipulated. A plaster of Paris cast was 
then applied from the toes to below the knee 
with the ankle at go degrees and the toes in 
corrected position. 

Following the operation, the patient had 
several epileptiform seizures which were con- 
trolled with luminal. Postoperative roentgeno- 
grams dated April 21, 1941, revealed complete 
correction of the flexion contractures at the 
metatarsophalangeal joints of the great and 
second toes. Some flexion was noted at the 
interphalangeal joint of the great toe. On 
May 1, 1941, the patient began to walk with 
crutches. On June oth, the plaster cast was 
removed and a regular shoe applied. On June 
16th, the patient was walking quite well with- 
out support. Posture of the foot was greatly 
improved and he was able to place the foot 
completely on the floor so that weight was 
borne on the metatarsal heads as well as on the 
heel. The patient was last seen on December 
22, 1942. The correction of the right foot had 
been maintained and the patient was able to 
walk quite well. He was still troubled with 
epileptiform seizures, but between attacks he 
was able to get around satisfactorily. 


SUMMARY 


A case of intrinsic muscle imbalance of 
the foot due to spastic paralysis has been 
described. Although the patient presented 
a calcaneocavus deformity as well as 
marked flexion contracture at the meta- 
tarsophalangeal joints, it was the latter 
deformity which primarily caused his 
disability. Because of this, he was unable 
to bear his weight fully on the plantar 
aspect of the foot. This was corrected by 
tenotomy and capsulotomy, and recurrence 
of the deformity has been prevented by 
neurotomy of the motor branches of the 
median and lateral plantar nerves. 
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DUODENAL ATRESIA IN THE NEWBORN 
CASE REPORT 


W. C. SuMNER, M.D. AND KennetH A. Morris, M.D. 
JACKSONVILLE, FLORIDA 


N a survey of the literature on any 
subject, one of the first obstacles 
encountered is the looseness in ter- 
minology used in describing certain con- 
ditions. The term “intestinal obstruction” 
is used to designate the blocking or clogging 
of the lumen of the intestinal tract which 
hinders the passage of its contents. Such 
terms as atresia, occlusion, stenosis and 
aplasia are found to be used interchange- 
ably with much confusion as to just what 
type of lesion was being described. The 
word atresia as derived from the Greeks 
means “without a boring,” or, to us, an 
imperforation, absence or a closure of the 
intestinal lumen. However, it is often used 
to mean occlusion or any congenital ob- 
struction, whether it be intrinsic or ex- 
trinsic. Atresia presupposes the presence, 
sometime in the development of the bowel, 
or a lumen of which there is subsequently 
complete (occlusion) or partial (stenosis) 
obliteration. In this report the word 
occlusion will be used to mean a complete 
congenital intrinsic closure of the lumen 
of the intestinal tract. 
minology, therefore, makes the statistics 
on a number of cases of this type of lesion 
very confusing, and on this basis some 
publications may have been missed in the 
bibliography of this paper 
Duodenal obstruction in the newborn 
is either congenital or acquired. The 
acquired type is either (1) mechanical, 
such as seen in hernia, volvulus and 
Meckel’s diverticulum, or (2) adynamic 
or neuromuscular in character or much the 
same in origin as Kirschsprung’s disease is 
thought to be. The etiology of the con- 
genital forms of obstruction is still in the 
theoretical stage. One theory is that it is 
due to the failure of the bowel to acquire 
a lumen during the course of development 
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or that the lumen is obliterated by pro- 
liferation of the epithelium. Another is 
that the obliteration is inflammatory. 
Ladd and Gross tend to believe that the 
etiology is due to failure in opening of the 
lumen during embryonic life. 

Until recently, all cases of duodenal 
occlusion were fatal, regardless of what 
form of treatment was instituted. Cordes, 
in 1909, and Spriggs, in 1912, had a very 
excellent review of literature up until 
that time and found no successful cases 
published. In 1913, Webb and Wangenstein 
published a paper in which nine cases 
had been operated upon successfully for 
some form of upper intestinal obstruction. 
Five of these cases were some form of 
occlusion of the duodenum. All the reviews 
through presented a _ completely 
hopeless aspect as far as treatment of this 
condition is concerned. As far as we can 
ascertain only fifteen patients with com- 
plete atresia of the duodenum have sur- 
vived operation. This review is incomplete 
and presented at this time to show that 
what appeared to be a hopeless situation 
a few years ago is now beginning to show 
some degree of encouragement. 


CASE REPORT 


The patient, an infant, was born September 
11, 1943, in St. Vincent’s Hospital. Its weight 
at birth was seven pounds and four ounces. It 
was noticed that after the first feeding the 
infant vomited the entire amount. This con- 
tinued after each feeding, regardless of whether 
it was breast, house formula or plain water. All 
vomitus was bile stained. On the third day, a 
pediatrician was called in and a tentative 
diagnosis of pyloric stenosis or obstruction of 
the duodenum was made. On September 15th, 
an x-ray of the stomach was made using barium 
as contrast media which showed a complete 
obstruction between the second and third-part 
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of the duodenum with*considerable ballooning 
out of the first part. In the discussion of this 
case, the differential diagnosis was between an 
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jejunostomy was done using No. 0000 chromic 
intestinal sutures for the inner and outer tiers, 


“ce 


the latter being reinforced with cotton “‘a 


Fic. 1. X-ray picture of stomach, barium 
sulfate contrast, fifteen minutes after 
taking, shows normal duodenum cap, but 
ballooning out of first part of duodenum, 
with complete atresia of second portion. 
Note there is no gas patterns in either the 
small or large intestines. 


obstruction of the duodenum at the ligament of 
Tritz by a peritoneal band, volvulus of the 
duodenum or pyloric stenosis, the latter 
probably being ruled out by the presence of 
bile in the vomitus. 

The infant was prepared for surgery by the 
administration of adequate fluids and gastric 
lavage to decompress and clear the stomach of 
all barium. On September 16th, the operation 
was performed under light ether anesthesia. 
The pylorus was found to be normal. However, 
the first part and the proximal half of the 
second part of the duodenum was ballooned 
out, showing an obstruction somewhere in the 
second or third portion of the duodenum. The 
ligament of Tritz was normal and no obstruc- 
tion found at this point. A posterior gastro- 


Fic. 2. Picture taken four hours later shows 
no entering of stomach. 


interrupted sutures. The incision was closed 
with cotton sutures. A transfusion of 50 cc. of 
whole citrated blood was given the same day of 
operation. A stomach tube which was placed in 
prior to operation was left in for irrigation with 
warm sterile water at one hour intervals. Some 
old blood and barium were washed out. 

On the night following the operation the 
patient began to bleed from the incision. Two 
mg. of vitamin kK was given at that time and 
repeated three times a day for two days. The 
hemorrhage stopped shortly after the first 
injection and did not re-occur. Another tras- 
fusion was given on the third and sixth post- 
operative days. On the third postoperative day 
the stomach tube was removed, and the admin- 
istration of 14 oz. sterile water every three 
hours was begun. This was retained fairly well 
by the patient and on the fifth day Similac, 
same amount, was substituted. This was 
gradually increased up to normal feedings for 
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the infant’s age on the tenth day. On the 
twelfth day the patient began to gain weight 
and to have normal bowel movements and was 


Fic. 3. Picture taken thirteen days after opera- 

tion shows the ballooning out of the duodenum 

still present. However, there is emptying 
through the posterior gastrojejustomy. 


dismissed on October 25th. Its weight was 8 
pounds 13 ounces and appeared to be normal in 
all respects. Rechecks on patient at two 
months, four months and six months show it 
to continue to gain weight and take its food 
normally. 


In the discussion of the treatment of 
duodenal occlusion one finds that the only 
treatment that has been satisfactory is 
either a gastrojejunostomy, duodenoduo- 
denostomy, or duodenojejunostomy with 
the latter being preferred by most men. 
In reviewing the literature it was found 
that all cases which were not treated in 
this manner were fatal. As pointed out 
by Ladd and Gross and in other papers, 
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the infant cannot tolerate tubes in the 
small intestine for feeding purposes as is 
often used in upper intestinal obstructions 
in adults. No patients who had _ tubes 
inserted survived. This is probably due 
to the delicate fluid balance that one 
encounters in the infant. The infant does 
not tolerate the loss of essential body salts 
as well as the adult does. When death 
follows such operations, there is pro- 
nounced dehydration, inanition, and grad- 
ual wasting with a terminal pulmonary 
infection. Not only is this true of duodenal 
or upper intestinal obstructions, but in 
all cases of obstruction to any part of the 
bowel. The infant will not tolerate a 
Micklet’s type of anastomosis as_ the 
adult does, and it is found advisable in 
cases in which resection of the intestine 
is indicated that it be done in the one-stage 
instead of the two- or three-stage operation. 
It is surprising to note that the infant can 
survive this one-stage operation so well. 
A very important fact to mention is that 
the duodenum should never be explored. 
The intestine is usually edematous at 
this point, due to the stretching of the wall 
and will break down and the patient die 
of peritonitis. 

Certain precautions should be observed 
in surgery in infants. These precautions 
have been pointed out in several publica- 
tions, but are so important that they 
cannot be mentioned too frequently. These 
are: (1) preoperative care. It is very impor- 
tant that adequate fluid balance be ob- 
tained prior to operation. Most patients 
who require intestinal surgery are first 
seen in a dehydrated state due to per- 
sistent vomiting and operation while in 
this state is dangerous. It usually requires 
only a few hours to obtain adequate 
balance, and regardless of the seeming 
emergency of the operation, the time 
spent in preparation will bring reward. 
(2) Anesthesia. Most men doing pediatric 
surgery prefer light ether anesthesia, by 
the open drop method. Some precautions 
that might well be used are (1) wrapping 
the extremities in padded cotton to prevent 
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the escape of body heat which is more 
apt to occur in infants; (2) having the 
operation room warm; (3) using vitamin K 
intramuscularly should be routine as it 
helps to prevent the capillary oozing which 
is often very marked in these cases; (4) 
postoperative care. Infants should receive 
plasma and whole blood transfusions fol- 
lowing any surgery on the intestinal tract. 
This helps build the patient up and also 
helps to prevent edema at the sight of 
anastomosis. The stomach should be re- 
peatedly washed out and aspirated as long 
as there is any tendency to vomit. 


SUMMARY 


Up until recently, all cases of duodenal 
occlusion in the newborn were found to be 
fatal regardless of what form of treatment 
was instituted. However, the present form 
of treatment, which consists of a short- 
circuiting operation of the obstruction 
with duodenojejunostomy, is the preferred 
operation. It is noted that this surgery 
must be done early since the infant dies 
from dehydration and other complications 
of intestinal obstruction quite early. 


CONCLUSIONS 


1. Duodenal occlusion in the newborn 
is amenable only to surgery. 

2. Surgery must be performed early. 

3. Only short-circuiting operations 
should be performed. 
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4. Exploration of duodenal is not ad- 
vised. 

5. Preoperative and postoperative care 
is very essential. 

6. With this publication only sixteen 
patients have survived. 
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SOLITARY CYST OF THE KIDNEY* 
CASE REPORT 
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Attending Surgeon, Beth-EI Hospital 


AND 


Leon N. M.D. 
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HE correct diagnosis of a solitary cyst 
of the kidney is seldom made pre- 
operatively. Most reported cases have 


Flat plate showing large cystic mass 
attached to the lower pole of the right kidney. 


{; 


been found during surgical procedures for 
other conditions and others have been 
added at the autopsy table. Although 
diagnosed as early as 1634, Lowsley and 
Kirwin‘ in reviewing the literature, have 
collected only a little over 300 cases. In 
147,657 admissions at the Beth-E] Hos- 
pital, this is the second instance of a 
solitary cyst of the kidney, one having 
been reported by Dr. A. L. Greenberg? 
in 1939. Cases have been reported by 
Herbst and Polkey* and by McCrea.° 


This tumor is usually found during early 
adult life and found equally in men and 
women. It is in most cases a large cyst, 


Fic. 2. Normal pyelogram; cystic mass attached 
to the lower pole. 

more commonly at the lower pole of the 
kidney. The most favored theory as to 
its etiology is that it is probably con- 
genital. Others believe that it is a retention 
cyst occurring after tubular obstruction. 

Pathological study! shows a cyst, which 
is unilocular or rarely multilocular, with 
a clear yellowish watery fluid which con- 
tains albumin, epithelial cells, leucocytes, 
chlorides, urea, and occasionally blood. 
The cyst wall has remnants of glomeruli 
and is composed of dense fibrous tissue 


* From the Surgical Service of Beth-EI Hospital, Brooklyn, N. Y. 
124 


New Series LX VIII, No.1 


with areas of calcification, and lined by 
flattened epithelial cells. 

There is no characteristic syndrome to 
aid in the diagnosis. Subjectively, the 
patient may complain of a feeling of dis- 
comfort, or experience a sharp pain as 
excruciating as that of renal colic. Occa- 
sionally, blood may be found in the urine. 
On examination, one may find a large 
mass in the abdomen, apparently attached 
to the kidney, and x-ray may show dis- 
tortion of the pelvis, calicyes, or ureter, 
depending upon the size of the cyst. It ts 
usually the negative findings such as 
normal pyelogram, normal urine, and 


normal blood chemistry, which aid in 
the diagnosis. The treatment is surgical 
when the diagnosis is established. 


CASE REPORT 


S.S., female, aged thirty-eight, was admitted 
to the Beth-El Hospital on June 24, 1943. She 
had been in excellent health until two months 
prior to admission, when she experienced a 
sudden sharp pain in the right upper quadrant 
of the abdomen, associated with a feeling of 
fullness and nausea. She subsequently had 
three similar attacks. There was no frequency 
of urination, no dysuria, and no pain referable 
to the kidney area. The history was otherwise 
irrelevant. 

Physical examination, on admission, showed 
the head, heart, and lungs to be normal. 
Examination of the abdomen revealed a mass 
the size of a large grapefruit, which felt cystic 
and was moderately tender to palpation. There 
were no other positive findings abdominally. 
Vaginal examination was negative, and showed 
both ovaries and the uterus to be normal, ruling 
out the possibility of a large ovarian cyst. 

X-ray studies in the form of a flat plate of 
the abdomen (Fig. 1) revealed a large cystic 
mass which appeared to arise from the lower 
pole of the right kidney. Pyelography was 
negative. (Fig. 2.) Urinalysis revealed the 
following: Specific gravity 1022; albumin, 
sugar, and acetone negative; microscopy showed 
several scattered white blood cells. Blood 
studies showed white blood corpuscles 8,700; 
polymorphonuclears 75 per cent; lymphocytes 
24 per cent; red blood corpuscles 4,250,000; 
hemoglobin 86 per cent; urea nitrogen 14 mg. 
per cent; creatinine 1.5 mg. per cent. 
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Diagnosis of a congenital cyst of the right 
kidney was made and operative intervention 
was decided upon. Under spinal anesthesia, a 


Fic. 3. Low power magnification of cyst wall, a 
fragment of kidney tissue. 


right rectus incision was made and a large cyst 
of the lower pole of the right kidney measuring 
16 cm. in diameter was revealed. The peri- 
toneum of the posterior abdominal wall was 
split, the cyst was enucleated and _ resected 
from the kidney, and the raw area packed with 
retroperitoneal fat to control bleeding. The 
postoperative course was uneventful, and the 
patient was discharged on the tenth post- 
operative day in good condition. 

The pathological report by Dr. Mendel 
Jacobi is as follows: 

Macroscopic Description: The specimen is 
composed of an empty collapsed thin trans- 
parent solid cyst apparently 6 cm. long, 3 cm. 
in diameter, its inner surface folded and glisten- 
ing; a small fragment of what appears to be 
kidney tissue is attached at one end. 

Microscopic Description (Figs. 3 and 4): 
The cyst wall is composed of dense acellular 
fibrous tissue, the cyst surface is lined only in 
part by a single layer of regularly arranged 
atrophic and flattened cuboidal epithelial 
cells resembling those found in the tubules. 
At one end of the section is a fragment of 
kidney tissue showing a moderate stromal 
fibrosis and focal lymphocytic infiltration. 
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The glomeruli in the fragment of renal tissue preoperatively, is reported with a brief 
show varying degrees of fibrosis; the larger description of the diagnosis, pathology, 
arteries similarly show mural thickening and and treatment. 


, 


Fic. 4. High power magnification of cyst wall, atrophic 
cuboidal lining epithelium. 


fibrosis and lumen stenosis. At a distance from REFERENCES 
the cyst lumen, the renal tissue shows mn . Davis, J. E. The surgical pathology of malformations 
histologic changes other than a slight inter- in the kidney and ureters. J. Urol., 20: 283, 1928. 


stitial lymphocytic infiltration. Diagnosis: Con- . GREENBERG, A. L. Right solitary renal cyst; left 
genital cyst of the kidney. renal calculus. J. Urol., 42: 87, 1939. 
. Hersst, R. H. and Porkey, H. J. Solitary renal 
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PHYSIOLOGY OF THE UNSHOD AND SHOD FOOT WITH 
AN EVOLUTIONARY HISTORY OF FOOTGEAR 


S. F. Srewart, M.D. 


Shriners’ Hospital 


HONOLULU, T.H. 


LL physicians are constantly con- 
fronted by baffling functionat foot 
troubles. The public is assailed by 

advertisements claiming a certain shoe 
feature or pedigree of endorsement has 
“the answer to the maiden’s prayer” 
(used advisedly.) Yet no inquiry I know of 
approaches the problem analytically; no 
shoe that I have found fits every foot, 
relieves all pain, delights every eye. It 
would seem that the fundamental problems 
are to determine (1) the elemental phys- 
iology of the human foot; (2) the reason 
for being of the several types of foot gear; 
(3) the effect of each innovation on foot 
physiology; (4) to suggest logical solutions 
for the common difficulties. 

In the unshod Polynesians, Melenesians 
and Micronesians that I have observed, 
there are four overlapping but distinct 
phases of foot activity, which differ only 
in degree from other individuals who are 
accustomed to walking unshod a part of 
the time. 


PHYSIOLOGY OF THE UNSHOD FOOT 


The contacting phase which is universally 
initiated as the heel strikes the ground*? 
is followed by sequential contact of the 
fifth and first metatarsal heads. This, so 
far as the foot is concerned, is a passive 
act, as the contacts are made by the body 
coming over the grounding foot. 

The primary prebensile phase begins 
just before the head of the fifth metatarsal 
is grounded and ends just as the head of 
the first metatarsal makes contact. It 


consists in an active dorsiflexion of the 
toes at the proximal joint, while the distal 
joints are kept extended. The toes tend 
to spread as they are dorsiflexed. This 
act permits of phalangeal adjustments to 
surface irregularities such as pebbles. 

The postural or weight bearing phase 
corresponds to standing, and occurs during 
the brief period while all three major weight 
bearing points are in contact with the 
ground. It is during this stage that the 
foot lengthens and widens slightly. One 
may feel the postural contraction of the 
abductors hallucis and minimi digitii and 
the adductor hallucis. These contractions 
are In response to proprioceptive reflexes 
caused by the spreading of the pedal 
tripod. The tension in the abductors ceases 
abruptly as the heel leaves the ground. 
It should be noted that proprioceptive 
end organs are said to be most plentiful 
in the small muscles of the feet and 
hands.* Thus, the foot is essentially a 
tripod held in a normal relationship by 
reflex activity in the mtrinsic muscles of 
the foot. It is not a bag of bones held 
together with ligaments. The vaunted 
arches are incidental to its structure and 
of no more essential importance than the 
tilt of the tip of one’s nose or the color of 
one’s Iris. 

The propellor phase begins as the postural 
phase ends. It is characterized by a passive 
dorsiflexion of the extended toes at the 
proximal joint, and an active contraction 
of the toe flexors and tightening of the 
plantar fascia. It is this potential flexion 
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which gives them the bite essential for 
propulsion. As the dorsiflexion begins 
all the toes are grounded; as flexion in- 
creases the toes are successively raised 
from the ground, beginning with the 
fifth. Generally, the great toe (but fre- 
quently the second toe) appears the 
longest. Except in extreme instances func- 
tionally the great toe is always the longest, 
by reason of the fact that its head is 
elevated on the sesemoids projecting it 
functionally well beyond the second meta- 
tarsal head. In club feet and metatarsus 
varus the first metatarsal is frequently 
very short, and the attempt to ground it 
tends to cause a persistent varus. Lifting 
the head of the first metatarsal on a pad 
tends to improve the gait. 

It would appear, therefore, that for 
maximum pedal efficiency it is essential 
that (1) the weight bearing points should 
be permitted normal spatial and chron- 
ological contacts; (2) the toes be permitted 
full active and passive dorsiflexion; (3) 
the foot be allowed to lengthen and 
broaden normally. 


DEVELOPMENT OF SHOES 


The story of “Shoes” is a drama filled 
with discomfort and vanity, suffering and 
disease, wars and wounds, trials and errors. 
Of their origin we cannot speak. The 
earliest known shoes were used in Egypt 
about 3500 B.c. Their preservation tells 
not of beginnings but of a_ preserving 
aridity through five millenia and more. 
Their finished workmanship reveals master 
hands in long established trades. 

The appearance of unique but related 
types of footgear either reveals the shod 
marches and voyages of pre-history, or 
the independent development of similar 
solutions in geographically and ethnologi- 
cally unrelated areas. We may not trace 
the sequential history of the shoe’s develop- 
ment in early days, but we may glimpse 
the effects of temperature, precipita- 
tion, terrain, and comparative cultural 
development. 

Each people used the materials at hand 
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—the Polynesians and Egyptians native 
basts, the Europeans basts, wood and 
leather, the Eastern Orientals wood, basts 
and cloth. 

So far as I can determine, tropical jungle 
dwellers are unshod peoples. Here they 
have the rotting carpet of the forest glade, 
and soothing mud by cooling streams. 
Keith”? found any type of shoes unneces- 
sary and uncomfortable save for tender 
feet, and considered the dangers of the 
forest folk the lesser of two evils. 

Desert dwellers everywhere seem _ to 
have found untempered heat a trying 
problem for their feet. Their answers 
differed with other factors, as _ rainfall. 
The Egyptian’s problem was simplest 
and he developed a simple answer. While 
sandals are found as far back as the middle 
of the fourth millenium B.c., it was not 
till the age of the builders of the pyramids 
(Dynasty v, 2750-2625 B.c.) that sandals 
began to be used semi-routinely by the 
ruling classes bespeaking a relationship 
between hot stones and tender feet. 

The sole of the Egyptian sandals gen- 
erally consisted of wood, leather or fibers; 
some of the latter are like beautifully 
wrought pieces of basketry. These were 
retained by a T-strap (Fig. 1) whose stem 
passed through the sole between the great 
and second toes, and the arms were 
attached to the sole beneath the malleoli. 
An interesting and unusual variation is 
found in the sandals of Wah (2000 B.c.) 
(Fig. 2) now in the New York Metropolitan 
Museum. These consist of a flat wooden 
sole about a quarter-inch thick. A properly 
placed (2 to 214 inch) quarter-inch dowel 
toe pin was thrust through the sole at an 
angle of 45 degrees. Similar pins about 
one inch long were set beneath each mal- 
leolus. Through the tips of these pins and 
completely surrounding the foot was a 
half-inch band of thin pliable material. 

Egypt is an arid land where rain is held 
a curse. Only the flick of a toe lay between 
the slap of Pharaoh’s sandals in Karnak’s 
sunburnt courts and the padding of his 
naked feet in that holy temple’s shadowed 
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giving the water an additional purchase on 
the sandal. The Polynesian caught a heel 


strap through loops beneath the malleoli 


halls. In semi-arid Mesopotamia, on the 
contrary, there is five to ten times the 
rainfall of Egypt, and the lightly held 


Fic. 1. Sandal of Tutankhamen (1350 B.c.). Reconstruction of most elabo- 
rate of sandals found in his tomb. Most Egyptian sandals omitted the 
uppers and quarters. Drawings made from photographs in Carter’s 
“Tomb of Tutankhamen.” It appears to have been made of basts, cloth, 


metals, and either enamels or jeweled inlays. 


sandals of Egypt would be lost in the 
occasional mud of Assyria. This altered 
both problem and answer. Instead of the 
T-thong, the forepart of the sandal was 
fastened on by a loop through which the 
great toe was slipped. (Fig. 3.) This thong, 
if one may judge from bas-reliefs, crossed 
on the dorsum of the foot and was then 
caught through loops on either edge of a 
leather quarter, an innovation which held 
the heel in place, preventing both the 
familiar sandal slap and the easy dis- 
carding of sandal at the portal. 

The Polynesians on their coral-wreathed 
volcanic islets were confronted with two 
problems: (1) the knife-like coral of their 
fishing ground, and (2) the aa (Polynesian 
and geological term for rough or jagged) 
lava of their island homes. The problems 
of the reef furnished a variant of the 
Babylonian solution. Their sandals had 
to be retained not against the pull of inert 
mud, but of rushing water. It was necessary 
that the heel be fastened on, but a solid 
Babylonian counter would form a cup, 


and tied the thong around the ankle. 
This gave no obstruction to the move- 
ments of the sea. However, the free lateral 
border of the ancient form of sandal would 
be subject to some dragging force. To meet 
this a second interdigital thong was in- 
troduced between the fourth and fifth 
toes. The Cook Islanders’ and Maoris° 
put the fixed loop behind the heel and the 
long tying thongs came between the toes. 
The Hawaiians used the fixed loop between 
their toes with the tying thongs at the 
heel. (Fig. 4.) The Maoris caught the 
lacing thongs through several lateral loops 
in the manner of the Greek and Roman. 

It should be observed that the Mayans 
used the same principle of a double toe 
thong, but living inland they used a solid 
counter. (Fig. 5.) They, however, ran the 
lateral thong between the third and fourth 
toes. I do not know the ethnological 
significance of these facts. 

Both coral and aa lava caused rapid 
wearing of the bast soles of the Poly- 
nesians. Buck® quotes Skinner‘! to the 


E 
OOD 
/ Upper 


130 American Journal of Surgery 
effect that on some expeditions each 
individual carried from five to twenty 
pairs of sandals. 
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All of. these solutions were aimed at 


one thing—plantar protection—protection 
against heat, geological formations and 


Fic. 2. Sandals of Wah—2000 B.c. Metropolitan Museum, New York. Wooden 
sole and pegs; leather strap; not commonly found. 

Fic. 3. Sandals of Assyria, 750 B.c. Probably all leather. Note toe ring and solid 
quarter. Reconstructed from statutes and descriptions. The quarters were 
alternately striped, frequently black and red. 

Fic. 4. Bast sandals of Hawaii. Bishop Museum, Honolulu. 

Fic. 5. Sandals of Mayas, from statue in American Museum of Natural History. 
The feet were very square. Note similarity between this and Figure 4; prob- 


ably leather. 


Fic. 6. Japanese Zori of bast and cloth. 


Fic. 7. Inca sandal reconstructed from foot of drinking cup shown by Mead— 


Inca Land. 


The Japanese arrived at a different 
solution. They made use of the bast mats, 
but instead of the T-strap of the Egyptians 
they adopted a v-strap which spread from 
between the toes to either side of the sandal. 
These are called zori. (Fig. 6.) 

The Incas,*® judging from the foot of a 
cup that has been preserved, found the 
value of a waist strap across the foot 
rather than an interdigital thong as a 
retaining mechanism. This avoided the 
chafing effect of the thongs on moving 
parts. (Fig. 7.) 


plant products. A related problem is 
concerned with blunting the effects of 
cold on the delicate dorsum of the foot 
and leg. So far as I know, this always 
happened beyond 40 degrees latitude and 
in high cold countries farther south, as 
Central Asia. As in the case of heat, so 
in the problems of cold the sufferer used 
the materials at hand. In parts where hair 
or fur-bearing animals existed, the simplest 
solution was to wrap the foot and leg in a 
piece of hide and bind it with a thong of 
fiber or leather. This was probably the 
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earliest solution of the problem of foot 
protection, and is the method still reverted 
to in dire want. 
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times the shoes were moccasin-like, some- 
times almost boot-like. (Fig. 8.) 
Fashions changed as man developed 


;. 8. Shoe from sandals of Assyrian captives portrayed in several works; 
about 750 B.c. 
;. 9. Felt (?) boot of Mongol Prince dated 1262 a.p. Shown by Martin. 
Note attempt to represent arch of foot. 
;. 10. Chinese thick wooden soled shoe; contemporary for use in wet 
weather. 


Fic. 


11. European sabot. 


. 12. Japanese wooden geta for wet weather with tabi for warmth; 
contemporary. 
;. 13. Greek sandal showing beginning of armoured tongue for foot pro- 
tection. Shown by Gulick. 


In mammalless New Zealand the Maori 
used indigenous basts to cover his feet, but 
I fear such material must have yielded a 
harsh, cold comfort. 

The second phase in the development 
of the upper was the fashioning of the skin 
to the owner’s foot and leg. This required 
the cutting and sewing of darts, the 
trimming away of excess leather, and the 
formation of loops for lacing, or the swaging 
of the wet leather to a mold. Such shoes or 
boots are represented on early Babylonian 
carvings of people from the north. Some- 


new materials. Felts made before history 
begins were used early to form the footgear 
of the peoples of Central Asia and Europe. 
(Fig. 9.) 

Weaving, too, antedates history, and 
the products of the loom were used betimes 
to form foot coverings. In some instances 
the cloth was used as skins had been 
before; the Chinese fastened cloth uppers 
to wooden soles at least 600 B.c.” (Fig. 
10.) The cloth top was used in summer, 
leather tops in winter.”* Another solution 
to the problem developed independently 
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in Western Europe and Japan. For indoor 
wear the cloth sock or hose sufficed, but 
in outdoor use the cloth quickly wore 
through. In Europe this lead to the 
development of the galoshe, or pattern, 
a wooden sole with a cross strap for the 
ball and a quarter caught over the instep. 
These were slipped on and fastened over 
the cloth sock. The Japanese retained the 
thonged bast (zori) or wooden sandal 
(geta) and wore in addition a great-toe- 
stalled ankle height cloth shoe (tabi). 
The heavy sole could be put on or off by a 
mere flick of the toe. The degree of cold 
could be countered by altering the weight 
or character of the tabi. 

The third basic problem concerned 
personal and possibly household cleanliness 
and dampness. The Chinese found the 
simplest but most weighty answer when 
they increased the thickness of their 
wooden soles, forming them into inverted 
and truncated pyramids which could be 
freed from the mud seal by a slight tug. 
A similar but less weighty solution was 
found in the European peasant’s sabots, 
clogs and patterns, in which the sole was 
hollowed out under the instep. (Fig. 11.) 
The Japanese still further lightened the 
shoes for this purpose by reducing the 
piers to minimal size and weight, or by 
the use of cork soles. (Fig. 12.) 

In Roman times elevated paths were 
built by the sides of the roads and properly 
placed stones permitted crossing from side 
to side without interfering with the move- 
ments of chariots and other vehicles. 
However, this refinement seems to have 
been neglected during the Dark and 
Middle Ages, and the term sidewalk does 
not appear in English until 1667, and in 
America until 1739;*° since which time it 
has been a potent factor in the life of 
human feet. The building of sidewalks 
has formed a great social movement for 
dry feet and clean homes. 

The final attack on the problem of 
moisture and mud was delivered from a 
new angle, the clothing of the feet with a 
light impenetrable pliable membrane. The 
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solution was conceived and _ perfected 
by Goodyear in 1839 when he developed 
the technic of vulcanizing rubber.!1"1? 

Modifying protective requirements en- 
tered into the development of shoes. The 
darkness of Egypt presumably led to the 
same results as the modern blackout— 
broken toes. The toes of Egyptian sandals 
were frequently turned up as toe-guards. 
Upturned toes still characterize Levantine 
shoes. 

The Greeks and Romans, judging by 
their protective measures (Fig. 13), seemed 
to be more in the habit of dropping things 
on their feet and hurting their shins, for 
the shoes of the fighting man of Rome fre- 
quently had incorporated into them a 
metallic toe-cap, or a tongue-like metallic 
guard on the dorsum of the foot that was 
frequently highly decorated. These shoes 
were spoken of as caliga. From them an 
ostentatious emperor received his _nick- 
name, “Caligula.” The boxed toe of 
modern shoes and the steel capped in- 
dustrial shoe would seem to stem from 
this ancient root. 

Frequently the Polynesians‘ cut their 
feet on sharp coral, and these cuts are 
notoriously difficult to heal. Either the 
exigencies of life or their carefree zest for 
living led them to try to protect their 
injured feet so they could carry on. Their 
device was very ingeneous in that it 
prevented motions of the injured sole. 
They took a thick slab from the side of a 
coconut husk, passed a bast thong through 
a slot on the convex side, and tied it around 
the foot which rested on the flat surface. 
The injured man could now rock along 
without moving the injured part. 

Vanity and disease, especially deformity, 
are frequently inseparable twins, Ovid 
remarking at the opening of this era, 
“Nor should an ill shaped foot be ever 
bare.”” We do not know why the Etruscan 
maid that modelled for the little statuette 
(600 B.c.), now in the Metropolitan 
Museum in New York, wore long pointed 
toes on her shoes, but tradition tells us 
that Count Fulk of Anjou (1100) tried to 
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hide his deformed feet in long pointed 
toed shoes. This camouflage (Fig. 14) 
was seized upon by his court, and one’s 
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wedgies or heels is a subject that is rather 
confused. Kelly and Schwabe** state that 
“Heels in the modern sense were practi- 


Fia. 18. 


Fic. 14. Long pointed toes; used from 1100-1500 A.D. 
Fic. 15 A and s, feet from Plates vit and xxxv of breasted, showing representa- 
tion of arch in barefooted individuals. Much like Figure 9. Note absence of 


small toes on near foot of B. 


Fic. 16. Wedgie worn by Assur-nazir-apal about 850 B.c. Taken from bas-relief 


in Metropolitan Museum, New York. 


Fic. 17. The heel of Timur, from a miniature dated 1467. Shown by Martin. 


The first true known heel in history. 
Fic. 18. Shoe of the time of Henry viu. 


rank determined the length of his toes. 
Robert Cornard, a wag in the court of 
William Rufus, a contemporary of Fulk, 
pulled the toes of the French court, 
figuratively speaking, by converting the 
long toes into whales tails and curled rams 
horns. The length of toes fluctuated, 
finally necessitating the courtiers of Anne 
of Bohemia (1550) tying their toes to their 
knees. In England the whole problem of 
toes became so pointed that Edward iv 
(1442-1483) in his sumptuary laws cut 
all toes to a short two inches. The extremes 
have never come again; their pain-pro- 
ducing powers abide. 

The raising of one’s heels either on 


cally unknown before 1600.” Lester and 
Oerke*® make a statement to the effect 
that the Cretans were the earliest users of 
heels. Both the statements, I believe, are in 
error, and I believe the history -of heels is 
of more than ordinary interest. Evans! in 
his monumental work on the Palace of 
Minos at Knossos shows some primitive 
paintings of the human figure with the feet 
shaped as though they were fitted with 
heels. I believe the figures were unshod, for 
he elsewhere portrays shod feet. Breasted 
and Allen® in the folios of “Ancient Egyp- 
tian Paintings” show in Plate vii a fig 
picker dating from 1920-1900 B.c. with 
feet shaped the same way. (Fig. 154.) The 


Fig. 14. 
A 
Fig.15 
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figure is barefooted. Plate xxi shows 
“Two Cretan Tribute Bearers”’ in the time 
of Tuthmosis (1475-1448 B.c.) with a 
similar rendering; they, too, are unshod. 
Plate xxxv (Fig. 15B) depicts two seated 
figures partaking of the daily meal within 
the tomb. Their feet are placed one slightly 
in advance of the other, and the heel of the 
more distant foot shows through beneath 
the arch of the nearer foot. In short, the 
technic which Lester and Oerke thought 
was a heel is an attempt by the painters of 
that day to recognize the human arch, but 
their skill was not equal to the task. The 
shape of the foot reminds one of the 
Tartar’s Boot dated 1262 a.p.” (Fig. g.) 
I have seen the same technic used by the 
Egyptians to try to represent one person 
beyond another. 

A bas-relief of Assur-nasir-apal 11 
(885-860 B.c.) (Fig. 16) in the Metro- 
politan Museum in New York represents 
this warrior king as shod with wedgies. 
Layard” shows a bas-relief with this king 
wearing wedgies while his attendants are 
flat soled. Assurbani-pal (668-626 B.c.) 
likewise is represented as wearing wedgies.”4 
Intervening monarchs are represented as 
wearing flat soles. These two wedgie 
wearers were the greatest warrior kings of 
Assyria. No trace of a true heel is found 
for twenty centuries till we come to the 
days of Timur. All pictures of mid-Asians 
from the eighth century onward show 
heelless boots and shoes. Timur, prior to 
the battle of Seistan, was simply known as 
Timur, but after that battle he had to 
retire to recover from wounds of his foot 
and hand. Thereafter he was Timur the 
lame or Tamerlane.*4 A miniature of him 
in 1467” shows him as wearing what is 
obviously a heeled boot. (Fig. 17.) In 
western Europe, as Kelly and Schwabe** 
state, ““‘Heels in the modern sense were 
practically unknown before 1600.” 

Judging by others whose injured feet 
have received primitive care, it is not 
unreasonable to suppose that Timur de- 
veloped a contracted heel cord. The put- 
ting of a heel under one foot would reduce 
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the pain of stretching, but would not affect 
the limp. The use of a heel under each foot 
would reduce the limp. The uniqueness of 
the heels would be hidden in a heeled court. 
This courtly method of covering royal 
defects is not unusual. Hanoverian George | 
could not pronounce Th except as T, and 
hence the old English Thames became 
Hanoverian Tems; neither could he change 
a Germanic ei (i) to the English ei (e) and 
hence English néither became Germanic 
neither and éither became either. 

A century after Timur true heels began 
to appear in Western Europe. At first they 
were detachable objects of personal adorn- 
ment. Later they became integral parts of 
the shoe but retained their decorative 
possibilities. Broad and low in the begin- 
ning, under Spanish and French influence 
they attained extreme heights, and the 
wearers teetered down the street spraining 
and breaking their ankles. The more stable 
and supportive “‘wedgies” returned for a 
time in the days of Elizabeth, only to re- 
appear in our own day,7:%!419:25-27,28,33,39 Jt 
seems to me probable that the heel is 
essentially a prosthesis for shortened heel 
cords, and that men and especially women 
are still paying unconscious tribute to the 
vanity of a wounded Tamerlane, or Assur- 
nazir-apal. 

These two raisings of the heel proper 
must be distinguished from the general 
elevations of the foot as we have seen in 
various mud shoes. In Europe this general 
heightening of the body stems from the 
cothurnus of the tragedians of Greece and 
Rome. Tertullian’? speaks of this piece of 
footgear as the “lofty buskin, impiously 
striving to add a cubit”’ (18 inches). Obvi- 
ously he could not be referring to a single 
posterior heel. This is borne out by the 
surviving statues of tragedians who trod 
the stage on cork blocks like children walk 
our streets on empty cans. From their use 
comes also our expression “high tragedy” 
as compared with “low comedy.” Dis- 
appearing from the European scene for a 
long period these stiltlets reappeared by 
way of Baghdad during the Renaissance 
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as the Italian and French chopine—mini- 
ature coffee tables or ash stands—that 
raised the owner toward the Tertullian 
cubit which required two attendants for 
every wearer. These obviously issued from 
the vanity of a fingerling. 

Henry vi, the gluttonous playboy of 
English history, suffered from gout as well 
as a plethora of women. The long, low 
stuffed toes of Fulk would rest painful on 
Henry’s knobby feet. This seems to have 
been the age of gout, for shoes had great 
square baggy toes. (Fig. 18.) The French, 
who had started the medieval rage for long 
toes, now sponsored the extremely broad 
square toes, and Lester” states that ‘“‘one 
was not considered fashionable in France 
whose shoes did not measure a foot across 
the toes.”” Even England must have gone 
to an extreme, for Henry limited the width 
of toes to six inches. The square toed shoes 
of Henry were modified under the Stuarts 
and Cromwell, but the toes of Fulk and of 
Henry have remained in essence to this 
day, with a gradual resurgence of form-fit 
shoes. 

Practically all shoes and sandals of 
Europe and Western Asia, except the long 
toed shoes of the Etruscans and those 
fashioned after Count Fulk and Henry the 
vill, were shaped to rights and lefts. After 
them came a period when shoes apparently 
were unpaired. Not till the end of the 
nineteenth century did men again form 
shoes to individual feet. 

The last major contribution was the 
installing of a metal shank to (1) preserve 
the shape of the shoe, (2) maintain the 
heel in position, (3) give the foot the sup- 
port which had been removed by (a) the 
introduction of the heel, (b) the extension 
of sidewalks, (c) the more general and 
continuous use of the shoes. This, so far as 
I can determine, is a recent innovation 
dictated by necessity and not by royal 
whimsey, for the use of the word in this 
sense does not appear before 1875.*° 

The eternal primary requirement of 
footgear is for plantar protection; in- 
trinsically of nearly equal importance is 
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the method of retaining the protective sole 
and giving warmth to the foot and leg, and 
that tertiary significance may apparently 
be assigned to other factors, as the shape, 
heel and shank; that the decorative factors 
are inconsequential except to the peace of 
mind of individuals who fit their clothing 
to their heads rather than bodies. However, 
from the standpoint of physiology the 
arrangement in importance of the elements 
may be very different. 


PHYSIOLOGY OF THE SHOD FOOT 


The third part of our problem is con- 
cerned with the physiological effects of the 
several parts of our footgear on the foot. 

In studying soles we shall consider heel- 
less sandals hypothecating an adequate 
method of retention which will m no way 
interfere with foot physiology. From this 
standpoint a fully flexible sole would seem 
to be ideal, provided it afforded adequate 
plantar protection. In reality it is used 
either out-of-doors to provide additional 
protection to already hardened feet, as by 
the Indian, or indoors as a slight protection 
to tender feet, as in the house-slipper. The 
Indian would not deign to wear them on 
our polished floors, while tender feet with 
them would be wrecked on the rocky mesas 
of Arizona. 

The semi-flexible sole affords much greater 
protection to the wearer and only prevents 
plantar flexion of the toes. This adaptive 
or primary prehensile phase of toe activity 
would no longer be so essential. This is the 
common sole of men’s shoes. 

The inflexible sole may be either (1) 
flat (Fig. 2), as in the sandals of Wah, 
or (2) moulded, as in the ordinary pattern. 
Either would prevent not only the primary 
but also the secondary prehensile phases 
of toe activity, and would permit normal 
physiology only in the static stage. The 
flat inflexible sole would throw all flexion 
and extension into the ankle joint, causing 
a very awkward gait. The moulded in- 
flexible sole would tend to overcome this 
difficulty, but its roll is hard to control, 
as one sees in pattern wearers. 
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The interdigital thongs of Egypt, Poly- 
nesia, or Japan would cause no interference 
with any form of foot physiology. The 
quarter, either closed as in Babylonia or 
open as in Polynesia, would have little 
if any effect on normal foot physiology. 
The upper which binds the foot to the sole, 
has a much greater influence. Let us 
presume a flat rigid sole such as the sandals 
of Wah. As it was constructed originally, 
as Wah passed from the static stage the 
heel loop of pliable material permitted the 
heel to rise a variable distance, giving him 
at least a modicum of the normal passive 
dorsiflexion of the toes. On the other hand, 
if this shoe had been constructed with a 
complete upper, as in the case of clogs, 
the wearer would have to lift his foot 
directly from the ground at every step; 
there would be no rolling from one phase 
of the step to another. The use of a semi- 
flexible sole, however, would permit the 
normal fourth or push-off stage, even with 
a complete upper, provided it approxi- 
mates the shape of the foot, i.e., with a 
straight inner edge and an oblique lateral 
side and an anterior border paralleling 
the toes. The making of shoes to the shape 
of the wearer’s foot was largely a function 
of the ancient shoemaker as distinguished 
from the cobbler (Tables from Tolstot) or 
butcher. The introduction of machinery 
standardized lengths, widths, shapes, etc. 
The fallacy of this method is reflected in a 
great measure by foot discomfort, but may 
be seen in any open heeled shoe in which a 
certain number of people are seen whose 
heel projects usually far to the inner side 
beyond the top of the heel, indicating a 
varus element in a certain proportion of 
normal feet. 

Other factors, such as chafing, might be 
the critical one. Whether the shoes were 
high or low might depend on their proposed 
use or the climate. However, the upper, 
regardless of the type of sole, must be 
large enough or elastic enough to permit 
the slight static spread of the third or 
postural stage of foot physiology. From the 
standpoint of adequate easy retention 
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and maximal physiological activity of the 
foot, the ideal was probably attained either 
in the sandal of the Incas, in which 
retention occurred in non-moving parts 
(Fig. 7), or by the Japanese use of the 
stalled tabi with the zori. (Fig. 6.) I have 
never known or found any doctor who has 
ever had a zori wearer complaining of foot 
difficulty. 

The method of fastening the upper is of 
passing interest. Thongs antedate history. 
Buttons were used on shoes in Cyprus in 
the sixth and seventh centuries B.c. 
(Metropolitan Museum, New York.) Buck- 
les or fibulae date at least from Roman 
times. Hooks and eyes are used on tabis, 
but I do not know their age. Elastic inserts 
are less than a century old, and zippers 
less than a decade. These have no intrinsic 
effect on foot physiology. 

One should remember that the heel is 
essentially a prosthesis for a deformity. 
Too many writers assume that heels— 
any heels—are an essential part of a shoe; 
few if any ever approach the heel analyti- 
cally from the standpoint of physiology. 
What is the effect of the heel on normal 
foot physiology? 

1. The muscles of the non-weight bear- 
ing foot appear to be toneless. The instant 
weight is borne on the foot, one may feel 
reflex or postural tone develop in the 
abductors hallucis and minimi digiti, and 
in the adductor hallucis and to a lesser 
degree in the other plantar muscles. The 
insertion of a heel even as low as that 
of the average man’s shoe causes a decrease 
in the tone of these postural muscles by 
about a half, and there develops a slight 
increase in the tension on the plantar 
fascia. The use of a two or three inch heel 
completely relieves the intrinsic postural 
muscles of the foot of their tone, and mark- 
edly increases tension in the plantar fascia; 
i.e., the postural reflex mechanism of the 
foot is negated by heels, and passive 
tension on non-contractile fascia is sub- 
stituted for muscle tone. When one con- 
siders the fact that many individuals 
never go unshod, and that even their 
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bedroom slippers are heeled, one can then 
appreciate the fact that the postural use 
of the muscles of the foot are rarely if 
ever used, and they are constantly strain- 
ing on tissue with an essentially different 
physiology. It is not surprising, then, that 
foot complaints are infinitely more com- 
mon among women. 

2. The introduction of a heel shortens 
the leverage of the foot for propulsion. 
A woman’s foot that measures 6 inches 
from heel to ball on the level becomes 
5 inches long in a 234 inch heel and 4 
inches long in a 3!4 inch heel. This 
decrease in leverage would tend to increase 
the muscular effort required in the push- 
off, or it would reduce the effectiveness 
of the gait. 

3. The introduction of any heel de- 
creases the postural power of the erectors 
of the tibia. The proprioceptive reflexes on 
which muscle tone or postural activity 
depends is stimulated by stretching. The 
elevation of the heel either relaxes the 
tendo Achilles or it causes the wearer to 
walk with knees that droop forward in 
proportion to the height of the heel. 
If persisted in, a structural shortening 
of the tendo Achilles occurs that makes a 
return to lower heels distinctly painful. 
The drooping of the knee causes a relaxa- 
tion of the hamstrings which are the 
postural stabilizers of the knee and pelvis, 
and so the whole postural mechanism is 
upset. 

4. The toes are kept in more or less 
complete dorsiflexion, i.e., in the propellor 
position, and get little if any opportunity 
to change their positions. In the ex- 
tremely high heels the tendency is for 
the lumbricales to be thrown out almost 
completely, and the longer flexors draw 
the toes into the position of hammer toes 
by tendon action. Furthermore, their re- 
tention in this position almost without 
change tends to the formation of capsular 
shortenings and other structural changes 
that cause pain when put under tension. 

5. The higher the heel the more the 
toes are dorsiflexed, the more weight is 
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thrown on the articular surfaces of the 
metatarsal heads, especially of the slender 
middle metatarsals which are essentially 
non-weight-bearing structures. 

6. The toes as they are dorsiflexed tend 
to spread apart, so that the higher the heel 
the broader the toes should be, but in 
practice the higher the heel the more 
pointed is the toe. Thus the strain is 
doubled. 

Thus it appears that heels from the 
physiological standpoint are of primary 
rather than tertiary importance, being the 
most destructive factor in foot physiology. 

What then are the suggestions offered 
for the problem of foot protection? 

1. Plantar protection may be offered in 
the form of semi-flexible soles for harsher 
wear, and fully flexible soles for lighter 
wear, but best of all for all ages would be 
the use of the unshod foot. except where 
the going was rough, dangerous or painful. 

2. If plantar protection is needed, it 
should be retained by a structure that 
interferes the least with foot activity and 
physiology, and yielding such protection 
against the weather or other dangers, as 
falling cargo or steel plate, as would be 
necessary to the protection of the foot; L.e., 
toe caps should be solid enough to prevent 
crushing, but high enough to permit un- 
restricted toe activity. The use of a fully 
flexible protection against the weather 
and a separate article of clothing for 
plantar protection, as the Japanese do, 
would seem to be rather the ideal, although 
I am not committed to the wearing of the 
zori, but would incline rather to the foot- 
gear of the Incas. (Fig. 7.) 

3. Heels should be omitted altogether 
as utterly destructive of normal foot 
physiology, and the sole of the shoe should 
be moulded to the foot for adequate and 
normal support that is not yielded by a 
flat formless sole. 

4. The sandals of Tutankhamen (Fig. 1) 
should delight the heart of any woman 
or the man she baits. Others have been 
and could be built of equal or greater 
beauty. 
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5. The shoes should be built to the 
‘individual foot. This should not be so 
difficult a task with plastics as with 
present leather and cloth shoes. 
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They are the edible 


fungi—Psalliota 


campestri—commonly 
known as mushrooms 
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pregnancy may accentuate an existing subclinical anemia. 
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ganism—diverting needed erythropoietic substances to its own use. These substances must 


be replaced to assure adequate maternal and fetal protection against anemia. 
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presents iron in readily assimilable ferrous form, 
together with crude (unfractionated) liver con- 
centrate in the form of a pleasant-tasting elixir. 

The value of the crude (unfractionated) liver 
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for all the erythropoietic principles are retained. 
In addition, this unique liver is subjected to a 
special enzymatic digestion process which con- 
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THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America.) 


UROLOGY 


A combined full time course covering an academic 
year (8 months). It comprises instruction in pharma- 
cology; physiology; embryology; biochemistry; bac- 
teriology and pathology; practical work in surgical 
anatomy and urological operative procedures on the 
cadaver; regional and general anesthesia (cadaver); 
office gynecology; proctological diagnosis; the use of 
the ophthalmoscope; physical diagnosis; roentgeno- 
ological interpretation; electrocardiographic inter- 
pretation; dermatology and syphilolovy; neurology; 
physical therapy; continuous insti-iction in cysto- 
endoscopic diagnosis and operat've instrumental 
manipulation; operative surgical clinics; demonstra- 
tions in the operative instrumental management of 
bladder tumors and other vesical lesions as well as 
endoscopic prostatic resection. 


ANESTHESIA 


The course includes general and regional 
anesthesia, with special demonstrations in 
the clinics and on the cadaver of caudal, 
spinal, field blocks, etc. Instruction in in- 
travenous therapy, oxygen therapy, resus- 
citation, aspiration bronchoscopy. 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK 19 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


(In affiliation with COOK COUNTY HOSPITAL) Incorporated not for profit 


Announces continuous courses 


SURGERY—Two Weeks Intensive Course in Surgical 
Technique starting April 23, May 7, and every 
two weeks during the year. 

One Week Course Surgery of Colon & Rectum 
April 16, June 11, and September 10. 
GYNECOLOGY—Two Weeks Intensive Course 
April 23, June 18. 
One Week Personal Course Vaginal Approach to 
Pelvic Surgery May 21, July 9. 


OBSTETRICS—Two Weeks Intensive Course April 9, 
June 4. 


ANESTHESIA—Two Weeks Course Regional, In- 
travenous & Caudal Anesthesia. 


ROENTGENOLOGY—Courses in X-Ray Interpreta- 
tion, Fluoroscopy, Deep X-Ray Therapy every 
week. 

UROLOGY—Two Weeks Course and One Month 
Course every two weeks. 

CYSTOSCOPY—Ten Day Practical Course every two 
weeks. 

ELECTROCARDIOGRAPHY & HEART DIS- 


EASE—One Month Course starting May 7. 
Two Weeks Intensive Course starting August 6. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 


Teaching Faculry—Attending Staff of 


COOK COUNTY HOSPITAL 
Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 
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INFECTED 
TRAUMATIC 
WOUNDS AND 
BURNS=—LEG 
ULCERS—BED 


NEO-SULFAREA—2% Sulfanilamide, 2% Sulfathiazole, 10% Urea in 
a new water soluble, vanishing cream base —offers decided clinical 


advantages:— 


(a) The new self-sterilizing feature of Neo-Sulfarea makes it 
suited to the treatment of deep seated infected wounds. 
(b) The sulfonamides have demonstrated their effectiveness 
against common pyogenic organisms. 
(c) The presence of urea helps stimulate formation of granula- 
tion tissue and promotes healing. 

In 34 oz. tubes and 1 |b, jars at better pharmacies, — 


THE DRUG PRODUCTS CO. INC. 


19 West 44th Street © New York 18, N. Y. 


IODINE ... A PREFERRED ANTISEPTIC 


Its Action is Sustained 


Some antiseptics are inactivated 
by skin and other body tissues. 
Iodine solutions however, have a 
bactericidal action which is effective 
for several hours. This is valuable 
especially when a sustained barrier 


against commonly encountered path- 
ogenic organisms is necessary. 

The sustained action of Iodine adds 
to its usefulness in surgery, wounds, 
abrasions, chronic skin ulcers, in the 
relentless warfare against infection. 


Iodine Educational Bureau, Inc. 120 Broadway, New York 5, N. Y. 
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Announcing! SEALSKIN 


for use in SKIN TRACTION 
of AMPUTATIONS and FRACTURES 


A flexible liquid plastic 

SEALSKIN SKIN ADHESIVE 
Patent Applied For 

SEALSKIN is a flexible, hyper-allergenic liquid skin adhesive and coat- 
ing. It is used for direct attachment of stockinette to the skin for traction 


in amputation and fracture cases where it gives a stronger bond than other 
adhesives used, and is more readily tolerated by the patient because the 
film is flexible. It is also used for direct attachment of dressings to the 
skin; as a protective coating to prevent excoriation of the tissue from 
draining fistulae, colostomies and the like. A coating of Sealskin to the 
skin’ prior to application of adhesive prevents allergic reactions from the 
adhesive and also gives a better bond. 


5-500 SEALSKIN, per 4 oz. jar... $1.25 
* 
Order from your SURGICAL DEALER 


SEALS KIN 


rent 
“QUID PLastic SKIN 
i Castor Oil, isopropyl A” 


CONTENTS: 402. =; 5.510 


co, inc. NEW 


j = 

{ 
| ] \ 4 
‘ 


sigs IS BORN OF 
EXPERIENCE 


That skill is born of experience is accepted as a 


self-evident truth. 


Over a quarter century of experience in manufacturing endo- 
crine products has made the name Harrower synonymous with 


dependability. 


When the diagnosis establishes the need for endocrine therapy, 


the optimum effect may be obtained by specifying ‘“Harrower’”’. 


The HARROWER LABORATORY, Inc. 


GLENDALE 5, CALIFORNIA 
NEW YORK 7 CHICAGO 1 DALLAS 1 


By means of this unique instrument a sheet 
of skin of uniform thickness may be cut 
at any predetermined level the size of the 
drum (4 x 8 inches) from any area of the 
body. Those who have used the derma- 
tome state that it simplifies the technique 
and enlarges considerably the whole field 
of skin grafting. Same blade used for drum 
may be placed in handle and used to cut 
razor grafts or for honing blade. Rubber cement for the drum and donor 
area also is available, as well as a knife sharpening service. 


Manufactured and sold by 


The Kansas City Assemblage Company 


609 EAST 17th ST., KANSAS CITY 8, MO. 
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PADGETT-HOOD DERMATOME 


Though 


the Diet May Still 


Be Restricted 


In the postsurgical period, when 
speed of recovery depends so much 
on nutrition, need for B vitamins is 
increased at the very time when the 
diet perforce must be limited and 
when digestion so frequently is im- 
paired. When supplementation with 
B vitamins is made routine as soon 
as semi-solid foods are tolerated 
by the patient, a quicker return to 


normal strength may be expected. 

NOVIPLEX provides the essen- 
tial components of the B complex in 
approximately the proportions in 
which they are required by the hu- 
man organism. Since it is largely de- 
rived from high potency yeast con- 
centrate, NOVIPLEX supplies a// of 
the natural B complex factors, in- 
cluding choline, inositol, and biotin. 


VOVIPLEA 


Each capsule of Noviplex contains: 


Thiamine hydrochloride 

333 U.S.P. Units 
Riboflavin (B., G) 
Nicotinamide (niacinamide) 
Pyridoxine hydrochloride (B,)....0.5 mg. 
Calcium pantothenate 


Plus all other factors naturally onaneeiog in 
in 


yeast concentrate. Noviplex is supplie 
bottles of 100, 500 and 1000 capsules. 


THE S. E. MASSENGILL COMPANY 


Bristo!, Tenn.-Va. 
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DEKNATEL SURGICAL NYLON ee 


BRAIDED AND TREATED 


Neutral, non-absorbable suture—un- 
usually smooth—uniform in gauge and 
tensile strength. Action in tissues similar 
to silk. Stable fibres. Unusual working 
tensile strength. 


Moisture proof Splinterless 
Serum proof Does not swell 
Wholly synthetic Very pliable 
Chemically inert Re-sterilizable 


DE KN ATE pase VILLAGE 8, (L. I.) NEW YORK 


Vanco Sanitary Sheet Apparatus 
A Clean Sheet for Every Patient 


NEW CLEAN, WHITE PAPER SHEET IS PULLED 
DOWN ON THE EXAMINING TABLE. 


Y ASIMPLE TEAR, THE SHEET IS REMOVED FROM 
THE TABLE. 


OVERED AGAIN WITH A NEW SHEET, THE TABLE 
IS READY FOR THE NEXT PATIENT. 


Adjustable and easily attached to either wood 
or metal table, this Vanco fixture holds approxi- 
mately 300 sheets of soft, snow-white paper of 
special pliable texture. 

Fastidious patients will welcome this innova- 

tion. Neat. Sanitary. Comfortable. An ingenious 
device prevents slipping of sheet, and affords 
complete protection for your patients. 
No more laundry bills. No more expense 
for new linen. Vanco complete $10.50 
each. Extra rolls (approximately 300 ap- 
plications) $3.00 each. 


Write us for descriptive circular of our new Blood Transfusion Apparatus. Order through your dealer. 


FRED HASLAM & CO., INC. 83 Pulaski St., Brooklyn, N. Y. 
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But IS she well nourished? Too glibly 
written, too frequently taken for granted, 
good nutritive status cannot be safely as- 
sumed without careful evaluation. Even pa- 
tients under active medicalcare—the hyper- 
tensive, the peptic ulcer, the frankly obese— 
may suffer from nutritive failure of “thera- 
peutic” origin, resulting from special diets. 

Spies! has stated that “severe atypical 
deficiency disease, like other forms of 
nutritive failure, can be successfully cor- 


rected by the application of... four essen- 
tials”— one of which is administration of 
the four critical water soluble vitamins in 
high dosage. Squibb Basic Formula is the 
same formula used by Spies!,2 and Jolliffe 
and Smith3. It is a pioneer preparation, 
founded on years of clinical experience. 

Each Squibb Basic Formula Vitamin 
Tablet contains: thiamine hydrochloride 
10 mg., niacinamide 50 mg., riboflavin 
5 mg., ascorbic acid 75 mg. 


For complete information, write on your prescription blank “Nutritive Therapy”, 
and mail to Squibb Professional Service Dept., 745 Fifth Ave., New York 22 


Basi SQUIBB 


1. Spies, Tom D.; Cogswell, Robert C., and Vilter, Carl: J.A.M.A. (Nov. 18) 1944. Spies, 
Tom D.: M. Clin. North America 27:273, 1943. 2. Spies, Tom D.: J.A.M.A. 122:911 Wuly 31) 
1943, 3. Jollifie, Norman, ond Smith, James J.: Med. Clin. N. Am. 27:567 (March) 1943. 


A 
wd, 
hy 
4 


TO STIMULATE HEA 


Topical application of White’s Vitamin A & D 
Ointment is a clinically accepted procedure of 
proven therapeutic value. Indicated to promote 
healthy granulation and epithelization in burns 
of any degree or location, crushing and avul- 
sive soft tissue injuries, all types of indolent 


ulcers and slow-healing wounds. 


VITAMIN A anno D OINTMENT 


presents natural vitamins A and D in the same 


ratio found in cod liver oil, in a soothing, lano- 


odor, excessive oiliness and will not stain or = 


lin-petrolatum base. It is free from unpleasant 


become rancid. 


VITAMIN A 
OINTMENT 


Available in four conven- 
Ethically promoted — not advertised to ient sizes: 1.5 oz. tubes, 
the laity. White Laboratories, Inc., Phar- 8 oz. and 16 oz. jars, 5 Ib. 


maceutical Manufacturers, Newark 7,N.J. containers. 
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A Wealth of Essential Nutrients 


in a Thoroughly Bland Food 


In early postsurgical feeding cereals, 
whether of the ready-to-eat or to-be- 
cooked variety, present four distinct 
advantages which justify their being 
the first solid food allowed. 


(1) The dish composed of cereal 
(whole-grain, enriched, or restored 
to whole-grain values of thiamine, 
niacin, and iron), milk, and sugar, 
presents a nutritional composition 
bettered by few foods. It provides 
biologically adequate protein, carbo- 
hydrate, easily emulsified fat, B vita- 
mins, and minerals, the nutrients 
especially important after surgery. 

(2) It is dependably bland, does not 
evoke an undesirable amount of acid 
gastric juice, and is digested with ease. 


(3) Except in case of cereals purposely 
made different through bran content, 
it is digested almost quantitatively. 


There is little inert residue which 
might prove burdensome to the pa- 
tient’s intestinal tract. 


(4) Cereals are available in such wide 
variety of taste and form that one or 
the other—if not all of them—is read- 
ily accepted by the patient, even if 
given several times daily. 


The nutritional contribution made 
by 1 oz. of cereal, 4 oz. of milk, and 
1 teaspoonful of sugar, is shown by 
the appended table of composite 
averages. 


201 

7 Gm 
Carbohydrate............ 32 Gm 
0.19 mg 
0.27 mg 
158 mg 


The presence of this seal indicates that all nutritional statements 
in this advertisement have been found acceptable by the Council 
on Foods and Nutrition of the American Medical Association. 


$35 SO DTA LA 


no 23.7 8.3 &, 


SALLE 


STREET+ CHICAGO 3 
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HOW MANY TIMES DID YOU 
WASH YOUR HANDS TODAY? 


...a few drops of TRUSHAY, 
applied before washing, gives two-fold protection: 


I. TRUSHAY forms a film over the skin surface to 
help guard against the harsh effects of cleansing 
and antiseptic agents... helps keep hands smooth 
and soft. 


2 « TRUSHAY protects hands by helping to keep skin 
healthy and unbroken! 


THE 


A Product of BRISTOL-MYERS COMPANY, 19NFW. 50th St., New York 20, N. Y. 


45 
To prevent rough, red hands caused by frequent washing 


: of America’s leading anesthesiologists 


recently stated: “Drop ether still remains one 
of our safest anesthetics.” ! 


Safety of the anesthetic agent is of particular 
importance for the patient in shock. In such 
cases, “the safest agent, for experienced and 
inexperienced anesthetists alike, is ether. Its 
value has been proved in nearly 100 years 
of continuous use during which many million 
operations must have been performed. It is 
the agent with which we have the most experi- 
ence, which has the widest margin of safety, 


which has been most carefully investigated 


\ PURITY 
Unsurpassed 


POTENCY 


stability Mallinchkodl Ether for Anesthesia 


both in the laboratory and under clinical 
conditions.”2 


For extensive procedures in which regional 


anesthesia is not applicable, ether and 
oxygen administered through a gas machine 
is the anesthetic of choice The method used 
should be intratracheal, as it will enable the 
anesthetist to keep the operative field clear 
for the surgeon, and eliminates all difficulty 
in maintaining a free airway.* 

1 Editorial: Anesthetics Old ond New, Anesthesio and Anal- 
gesio, 23:44, Jan.-Feb. ‘44 


Anesthesiology 5:129, March, ‘4 


2 R Bloir Gould: Anoesthesio for the Patient in Shock, 
3. Major C 
tary Surgeon, April, ‘44 


McCuskey: Anesthesio At The Front, The Mili- 


MALLINCKRODT CHEMICAL WORKS 


78 Years of Service lo Chemical Users 
Mallinckrodt $t., St. Louis 7, Mo. 
CHICAGO 


LOS ANGELES 


BUY 
° 74 Gold St., New York 8, N. Y. 
PHILADELPHIA MONTREAL 
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[s or collection, storage, refrigeration and adminis- 
tration 


E conomical . . . both container and vacuum seal 
are reusable 


Mi transportation problems . . . insures a constant, 
adequate supply 


Win accommodate new reusable inside vent tube 
which filters as it dispenses 


container especially designed for use with the 
International B-P centrifuge 
Send for Technical Manual 


describing in detail the operation and care of 
owers cost of maintaining and operating all 3 Fenwal equipment * formulae * suggested tech- 
nics for preparation, processing, storing and 


essential services 
administration. 


MACALASTER BICKNELL COMPANY 
243 Broadway Cambridge, Massachusetts 


THE SOLUTION DESIRED AT THE INSTANT REQUIRED 
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hemorrhagic diatheses 


~ 
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Hemorrhagic diatheses in obstructive jaundice, and bili- 


e 


ary fistula, and in the newborn are now known to be de- 
pendent upon hypoprothrombinemia. This can be rapidly 


and effectively forestalled by the administration of 


AQUINONE 


INTRAMUSCULARLY 


AQUAKAY 


TABLETS ORALLY 

vitamin K active preparations of menadione in aqueous solution. 
Because of the addition of a local anesthetic AQUINONE is tree 
from the usual post-injection discomfort. 

Being water-soluble, parenteral AQUINONE is more rap- 
idly and more thoroughly utilized and oral AQUAKAY 
is more readily absorbed in the intestinal tract without 
the adjuvant use of bile salts. AQUINONE and AQUAKAY 


represent the most potent form of vitamin K activity. 


Bischofh 


ERNST BISCHOFF COMPANY, INC. ¢ IVORYTON, CONNECTICUT 
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INTRAVENOUS 


ANESTHESIA 


Intravenous anesthesia has been employed ina variety of ways depending upon 


the clinical requirements: / 


| As the sole anesthetic the operations and surgical 
procedures of short duration. / 


) As a method of induction for inhalation anes- 
thesia. 
3 In combination with “local, regional or spinal 
anesthesia. 
As a supplement when an operation is prolonged 
beyond the.duration of the full effect of local, 
regional or spinal anesthesia. 


EVIPAL SOLUBLE IS SUPPLIED IN AMPULS OF 0.5 GM. AND | GM. 


f HEXOBARBITAL SOLUBLE 


f N-emethylcyclohexenylmethyl barbitunc acid 


Brand 


PHARMACEUTICALS OF 


MERIT 


Evipal Soluble has characteristics 
which make it highly useful for 
inducing these various types of 
anesthesia of short duration. 
Proper dosage gives deep relaxa- 
tion of voluntary muscles, yet 
quick awakening and recovery, 
generally after twenty or thirty 


minutes. 


WIN T 


COMPANY, INC. 


FOR THE PHYSICIAN 


New York 13, N. Ye Windsor, Ont. 
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HE ADVANTAGES OF LIPIODOL DIAGNOSIS 


Two impressive facts lend new impor- 
tance to accurate and early diagnosis of 
chest involvements: The incidence of 
chronic bronchopulmonary affections, 
especially bronchiectasis, is considerably 
higher than even suspected a few years 
ago. In many instances the classical signs 
on which diagnosis can be based, do not 
appear in bronchiectasis until the ad- 
vanced stages have been reached, usually 
too late for effective treatment. 


Ordinary chest roentgenography is sel- 
dom admittedly adequate for establishing 
a positive diagnosis of bronchiectasis. 
With the aid of Lipiodol instilled into 
the bronchial tree accurate diagnosis is 
facilitated, even in the early stages of the 
affection. Since bronchiectasis is largely 


secondary to infections occurring in child- 
hood, early Lipiodol roentgenography 
proves an invaluable aid in establishing 
its presence and toward arresting its 
progress by appropriate measures. 


Lipiodol, the pioneer roentgenographic 
contrast medium, contains 40% iodine in 
firm chemical union with poppyseed oil. 
Its instillation is easily made, even in 
children. Untoward reactions, systemic 
or local, are rarely encountered. 


REFERENCES: A Plea For The Prevention of 
Bronchiectasis—Karl Kornblum, Am. J. Roent- 
genol. 51:292 (March) 1944. The Diagnosis of 
Bronchiectasis in Young Adults—Capt. W. A. Evans, 
Jr., and Capt. L. J. Galinsky, M. C., A. U. S., 
Am. J. Roentgenol. 51:537 (May) 1944. The Diag- 
nosis of Bronchiectasis: Clinical and Roentgenological 
Observations—Maj. M. H. Joress, and S. A. Robins, 
Dis. of Chest 10:489 (Nov.-Dec.) 1944. 


The supraglottic technic of instillation is simple. After the 
pharynx and glottis are anesthetized, the tongue is pulled for- 
ward and the previously warmed Lipiodol is dropped onto the 
back of the tongue, the patient breathing deeply and regularly. 
Thus the desired volume is inspired. Positioning of the patient 
places the Lipiodol in the area to be explored. 


Es FOUGERA & CO., INC. 


Distributors 


75 Varick Street New York 13, N. Y. 


( LAFAY ) 


ACCEPTE 
ERE 
Lipiodol, made in the U. S. A., is Cent 
available in a variety of ampule sizes 


and in 20 cc. rubber-stoppered vials. 
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At twenty, thirty seems ancient. 

At thirty, forty is distant middle age. 

At forty, well, it’ll be a long time before 
you're fifty. 

The point is that ten years ahead always 
seems like a long time. Yet, actually it passes 
“before you know it”’. . and you find your- 
self face to face with problems, opportuni- 
ties, needs, that once seemed very far in the 
future. 

This is a good thing to remember today, 
when you buy War Bonds to speed the win- 
ning of the war. 


In ten years—only ten years—those bonds 
will bring you back $4 for every $3 you put 
into them today. 


Think of what that money may mean to 
you in 1955. An education for your children 
.--ahome... maybe even retirement to the 
place and the life of your heart’s desire. 

All this your War Bonds can mean to you 
... if you buy all you can today and hold 
them to maturity. 

It won't be long till 1955. Not half as long 
as you think. 


THE AMERICAN JOURNAL OF SURGERY, INC. 


This is an official U.S. Treasury advertisement—prepared under auspices of Treasury Department and War Advertising Council 
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| - ANALGESIC 


SCHERING & GLATZ, INC. 
a subsidiary of WILLIAM R. WARNER & CO., INC., 113 WEST 181H STREET, NEW YORK 11. N.Y. 
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VITAL REASONS 
FOR PRESCRIBING ORTHO-GYNOL VAGINAL JELLY 


No other contraceptive can make a// these claims . . . substantiated by 34 clinical projects, 
involving 13,000 patients ...with reprints of published articles in authoritative medical 
journals available on request. 


- ORTHO-GYNOL Vaginal Jelly is the most widely prescribed contraceptive. 


2. ORTHO-GYNOL Vaginal Jelly is spermicidal on contact— 
effective without any delay after application. 


ORTHO-GYNOL Vaginal Jelly is non-irritating to the vaginal mucosa. 
ORTHO-GYNOL Vaginal Jelly has uniform stability over long periods. 
ORTHO-GYNOL Vaginal Jelly is readily available throughout the United States. 
ORTHO-GYNOL Vaginal Jelly has received A. M. A. Council acceptance. 


ORTHO PRODUCTS, INC. > LINDEN, NEW JERSEY 


= Ortho-Gynol 


THAR F 


Active ingredients: ricinoleic 
acid, 0.7%, boric acid, 3.0%, 
oxyquinoline sulfate 0.025%. 


Copyright, 1945, Ortho Products, Inc, Linden, New Jersey 
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Twelve years’ experience with combined abdom- 
inoperineal resections for carcinoma of the 
p 


rectum’ showed that NUPERCAINE* 1:1500 — 
employed almost without exception — helped to 
provide ideal operating conditions. 


“Coller, F. A. and Ransom, H. K.: Carcinoma of the Rectum. Conclusions 
Based on 12 Years’ Experience with Combined Abdominoperineal 


Resection. Surg., Gynec. & Obst., 78:304,1944. _ 


-* Trade Mark Reg. U.S. Pat. Off. Word “'Nupercaine” identifies the product as 
@lpha-butyloxy-cinchoninic 


 CIBA PHARMACEUTICAL PRODUCTS, INC. 
SUMMIT, NEW JERSEY 
IN CANADA, CIBA COMPANY LIMITED, MONTREAL 
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